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Maintenance;  use  of  letter  n to  stand  for  missing  product,  mul- 
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Reference  measures:  finger  inch,  arm  foot,  arm  yard  or  body 
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Fractional  unit;  proper,  improper  fractions;  mixed  numbers 
Equivalents:  halves,  fourths,  eighths,  sixteenths;  halves, 
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Three  relationships  in  M.  and  D.  with  fractions 

Decimals 

and 

Per  Cents 

Meaning,  reading,  writing  tenths  and  hundredths 

Equivalent  common  and  decimal  fractions 

A.  and  S.  of  tenths;  of  hundredths 

Decimals  on  a number  line 

Reteaching  meaning  of  decimals;  maintenance 
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M.  of  decimals 

D.  with  decimals;  short  division  with  decimals 

Three  relationships  in  M.  and  D.  with  decimals 

Graphs 
and  Scale 
Drawing 

Meaning  of  scale  drawing;  use  to  find  perimeter  and  area 
Meaning  of  graph:  pictograph;  bar  graph;  line  graph 

Reading  graphs;  scale;  terms 

Reteaching  meaning  of  scale  drawing;  of  graph 

Reading  and  making  picture,  bar,  line  graphs 

Use  of  scale  on  maps 

Geometry 

Maintenance  and  use  of  simple  geometric  forms 

Finding  perimeter  and  area  of  rectangle;  of  square 

Maintenance  and  use  of  simple  geometric  forms 

Maintenance  of  finding  perimeter  and  area 

Use  of 
Literal 
Numbers 

Maintenance  and  use  of  letter  n to  stand  for  missing  term  in 
processes  with  whole  numbers 

Use  of  n to  stand  for  missing  sum  or  minuend  with  fractions 

Maintenance  and  use  of  letter  n to  stand  for  missing  term 

Use  of  n to  stand  for  missing  divisor  or  quotient  with  fractions 
or  decimals 

Measures 

Reteaching  kinds  of  measures  and  tables;  maintenance 
Extending  reference  measures:  30  inches;  7 feet;  30  feet 
Extending  measures  of  time  to  century 

Perimeter  and  area  of  rectangle;  of  square 

Reteaching  kinds  of  measures  and  tables;  maintenance 
Extending  reference  measures:  5 lb.;  10  lb.;  100  lb. 

Exact  and  measuring  numbers;  cooking  measures 

A.,  S.,  M.,  D.  with  denominate  numbers 

Problem- 

Solving 

Maintenance  of  techniques  already  taught 
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Telling  which  answer  must  be  wrong 
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Some  laws  of  our  system:  Order;  Grouping 

Addition  of 
Whole  Numbers 

Reteaching  meaning  of  addition 

Maintenance;  longer  and  wider  columns 

Reteaching  meaning  of  addition 

Maintenance  through  oral  and  written  practice 

Subtraction  of 
Whole  Numbers 

Reteaching  meanings  of  subtraction 

Maintenance;  subtraction  of  larger  numbers 

Reteaching  meanings  of  subtraction 

Maintenance  through  oral  and  written  practice 

Multiplication 
of  Whole 
Numbers 

Reteaching  meaning  of  multiplication 

Maintenance  through  oral  and  written  practice 

Reteaching  meaning  of  multiplication 

Maintenance  through  oral  and  written  practice 

Division  of 
Whole  Numbers 

Reteaching  meanings  of  division 

Maintenance  through  oral  and  written  practice 

Reteaching  meanings  of  division 

Maintenance  through  oral  and  written  practice 

Fractions 
and  Mixed 
Numbers 

Reteaching  meanings  and  processes  with  fractions 

Maintenance  through  oral  and  written  practice 

Reteaching  meanings  and  processes  with  fractions 

Maintenance  through  oral  and  written  practice 

Decimals 

and 

Per  Cents 

Reteaching  decimal  meanings  and  processes;  maintenance 
Meaning,  reading,  writing  per  cents 

Equivalent  common  fractions,  decimals,  per  cents 

Three  types  of  per-cent  examples  and  applications  in  dis- 
count, commission,  interest,  increase,  decrease 

Rounding  and  estimating;  three  relationships  in  M.  and  D. 

Reteaching  decimal  meanings  and  processes;  maintenance 
Reteaching  meanings,  types  of  examples,  and  applications  in 
per  cents 

Maintenance  of  per  cents  through  practice 

Graphs 
and  Scale 
Drawing 

Reteaching  meaning  of  scale  drawing;  of  graph 

Reteaching  reading  and  making  graphs  (picture,  bar,  line) 
Harder  graphs  (fraction  symbols);  map  graph 

Divided-bar  graph;  circle  graph 

More  than  one  graph  on  same  axes;  per  cents  and  graphs 

Reteaching  meaning  of  scale  drawing;  of  graph 

Maintenance  through  practice 

Geometry 
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Measuring  with  instruments:  ruler,  compass,  protractor 
Developing  relationships;  developing  formulas 

Reteaching  work  with  lines,  angles,  circles,  polygons;  for- 
mulas and  relationships  for  plane  figures 
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Business 

Usage 

Buying  through  mail-order  catalogue;  budgets 

Quantity  and  quality  buying;  cash  or  delayed  payment 

Checking  account;  interest  on  savings;  safe-deposit  box 

Savings  bonds;  sending  money  by  mail 
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Investments:  banks;  stocks  and  bonds 

Borrowing  money:  promissory  notes;  mortgages 
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Taxes 

Use  of 
Literal 
Numbers 

Maintenance  and  use  of  letter  n to  stand  for  missing  number 
Use  of  letters  in  formulas 

Maintenance  and  use  of  letter  n to  stand  for  missing  number 
Making  equations 

Solving  formulas;  solving  equations 

Measures 

Reteaching  kinds  of  measures  and  tables;  maintenance 
Extending  reference  measures:  time  for  riding  one  mile 

Finding  area:  parallelogram;  rectangle;  square;  triangle 
Measuring  electrical  energy;  gas;  energy  value  of  food 

Meaning  of  volume;  time  zones;  tolerance 

Reteaching  kinds  of  measures  and  tables;  maintenance 

Extending  reference  measures:  100  ft.;  1 sec.;  1 min. 

Majority,  median,  frequency,  mean,  plurality 

Metric  system:  length;  liquid,  dry,  square,  weight 

Ratio  and  proportion;  hypotenuse  and  square  root 

Problem- 

Solving 

Maintenance  of  techniques  already  taught 

Using  tabulated  material  and  maps 

Illustrations  of  errors  in  figuring 

Three  relationships  in  M.  and  D.  for  per-cent  problems 

Maintenance  of  techniques  already  taught;  3-step  problems 
Problems  using  ratios;  using  relationships 

Solving  problems  by  using  formulas;  by  using  equations 

Problems  involving  business  usage 
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These  pupils  are  discovering  how  vital  is  their 
need  for  arithmetic,  both  in  school  and  in  their 
everyday  affairs. 
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Introduction 

You  have  never  before  seen  an  arithmetic 
manual  like  this  one.  Leaf  quickly  through  the 
Manual  and  see  if  this  statement  is  not  true.  Note 
the  large  amount  of  help  and  the  variety  in  the 
forms  of  help  you  are  given.  But  note  this  also: 
the  Manual  is  no  mere  book  of  recipes  for  teach- 
ing arithmetic.  It  offers  practical  suggestions,  yes, 
but  it  goes  beyond  these  suggestions  to  explain 
the  reasons  for  them. 

There  was  no  need  for  a manual  of  this  kind 
twenty  years  ago.  At  that  time  arithmetic  was 
generally  viewed  as  a tool  subject  or  as  a drill 
subject,  and  the  teaching  process  was  not  very 
complicated.  The  children’s  books  carried  the 
burden  of  instruction.  These  books  told  the  chil- 
dren what  to  do,  showed  them  how  to  do  it,  and 
gave  them  plenty  of  abstract  examples  as  practice 
to  develop  their  skills.  Teachers  had  only  to  make 
sure  that  their  pupils  could  follow  directions,  and 
then  assign  textbook  lessons  and  correct  papers. 
Perhaps  this  description  oversimplifies  what  went 
on  in  the  typical  arithmetic  class,  but  not  by  very 
much.  Be  that  as  it  may,  the  description  is  quite 
unacceptable  as  an  account  of  what  is  to  be  done 
with  arithmetic  at  the  present  time. 

Arithmetic  is  no  longer  regarded  as  a textbook 
subject,  as  something  to  be  taught  intensively  for 
thirty  or  forty-five  minutes  a day  and  then  aban- 
doned for  some  other  unrelated  subject.  Instead, 
arithmetic  is  thought  of  as  something  which  per- 
vades the  whole  curriculum,  as  something  that 
influences  thought  and  activity  throughout  the 
day,  both  in  school  and  out  of  school.  As  a con- 
sequence, arithmetic  is  too  extensive  a subject  to 
be  put  within  the  covers  of  a book,  no  matter  how 
good  the  book  is — and  the  demands  upon  the 
teacher  have  expanded  accordingly. 


Most  teachers  recognize  that  they  need  help  in 
dealing  effectively  with  the  new  arithmetic  pro- 
gram. This  is  so  because  theory  has  advanced  so 
rapidly.  This  Manual  then  provides  a means  for 
bringing  to  you  the  newer  knowledge  that  has  be- 
come available  concerning  learning  and  instruction. 

Helps  Provided  in  the  Manual 


Organization  of  the  Manual 


Suppose  we  begin  by  noting  how  the  Manual 
is  set  up. 

Part  II,  which  follows,  is  intended  to  give  you 
an  overview  of  the  program  for  your  grade.  It  tells 
you  how  to  get  started  as  well  as  what  to  teach  in 
the  year’s  work.  It  lists  the  learning  outcomes  to 
be  achieved,  but  the  listing  is  no  mere  catalogue  of 
items  arranged  in  some  logical  or  chronological  se- 
quence. The  Manual  does  much  more  than  this. 
It  attempts  to  elaborate  upon  the  modern  concep- 
tion of  arithmetic,  the  conception  according  to 
which  Arithmetic  We  Need  has  been  written  and 
according  to  which  it  may  be  taught.  Even  on  the 
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first  reading,  however,  you  will  see  many  chances  to 
enrich  the  program  from  your  own  experiences. 

A good  deal  of  attention  is  paid  in  the  Manual 
to  the  nature  of  the  learning  process  in  arithmetic. 
Through  numerous  illustrations  of  what  is  in- 
volved as  children  learn  specific  ideas,  skills,  and 
attitudes,  the  Manual  helps  you  see  how  to  utilize 
the  best  procedures  in  guiding  their  learning. 

Part  III  consists  of  seven  sections,  one  for  each 
chapter  of  the  text,  which  provide  the  specifics  of 
instruction.  Each  of  these  seven  sections  has  a 
brief  introduction  summarizing  the  learning  out- 
comes of  the  chapter  and,  where  necessary,  ex- 
plaining in  some  detail  what  they  mean.  The  in- 
troduction each  time  is  followed  by  subsections 
written  to  help  you  teach  the  separate  lessons  as 
you  come  to  them.  Here  you  will  find  specific  sug- 
gestions for  activities  to  be  engaged  in  before,  dur- 
ing, and  after  each  lesson  in  the  text.  Included  are 
ideas  for  enriching  and  individualizing  instruction 
which  may  be  adapted  to  your  arithmetic  program, 
or  which  will  suggest  to  you  ideas  of  your  own. 

Late  in  the  Manual  is  Part  IV.  Here  you  will 
find:  {a)  a series  of  seven  computation  tests  to  be 
used  as  alternate  chapter  tests,  if  you  choose  to  ad- 
minister the  corresponding  tests  in  the  text  for 
pre-testing  or  practice  purposes;  ( b ) two  batteries 
of  achievement  tests  for  use  following  Chapters  4 
and  7,  to  evaluate  rather  thoroughly  the  learning 
over  each  term  or  semester;  (c)  a section  devoted 
to  instructional  aids  which  includes  many  sugges- 
tions for  constructing  or  obtaining  devices,  games, 
and  equipment  useful  in  the  teaching  of  arith- 
metic, as  well  as  a list  of  commercial  aids  covering 
films,  filmstrips,  charts  and  flash  cards,  devices, 
and  games ; {d)  a bibliography  of  books  and  pam- 
phlets for  teachers  and  pupils ; (e)  a table  of  meas- 
ures. Note  also  the  complete  Manual  index. 

Types  of  Help  in  the  Manual 

In  addition  to  the  helps  already  mentioned 
(listing  of  outcomes  chapter  by  chapter,  supple- 
mentary tests,  and  so  on),  the  Manual  gives  you 
other  helps.  A very  important  one  is  that  every 
page  in  the  text  is  reproduced  in  the  Manual  in 
reduced  size.  Consequently  as  you  read  the  Man- 
ual you  have  before  you  the  content  of  each  lesson 
and  suggestions  for  teaching  that  lesson.  As  a 
matter  of  fact,  you  may  teach  the  lesson  from  the 
Manual,  if  you  so  desire,  and  thus  eliminate  the 


bothersome  necessity  of  referring  to  both  a manual 
and  a text. 

In  order  to  understand  and  to  appreciate  more 
fully  the  advantages  of  having  the  reproduced 
pages  of  the  text  in  the  Manual,  turn  now  to  pages 
24  and  25  in  the  Manual  and  study  the  matter 
relating  to  text  page  1 . 

1.  Since  the  reproduction  contains  everything  on 
the  corresponding  page  of  the  text,  you  can  make  full 
use  of  various  symbols. 

a.  The  clue  caption,  "5-  and  6-place  numbers”  in 
the  upper  right  corner  of  reproduced  page  1 tells  you 
the  arithmetical  purpose  of  the  lesson.  (Sometimes 
the  title  of  the  lesson  imparts  similar  information.) 

b.  The  symbol  [O]  at  the  top  right  of  page  1 means 
that  the  first  part  of  the  lesson  is  to  be  taught  orally. 
(Note  that  this  oral  development  represents  another 
way  in  which  the  authors  help  you  in  guiding  the  class- 
room instruction.)  The  symbol  [W]  at  the  right  near 
the  bottom  of  page  1 means  that  the  rest  of  the  lesson 
is  to  be  assigned  for  written  work. 

2.  In  order  further  to  aid  classroom  instruction,  an- 
swers for  examples  and  problems  are  printed  in  red 
on  the  reproduced  page.  (A  red  star  will  be  found 
beside  each  question  for  which  there  is  not  enough 
room  on  the  reproduced  page  to  show  the  answer. 
Another  red  star  near  the  bottom  of  the  Manual  page 
marks  the  section  in  which  the  overflow  of  answers  will 
be  found.) 

3.  The  teaching  suggestions  accompanying  the  re- 
produced page  are  usually  organized  for  convenient 
reference  under  these  headings: 

Pupil’s  Objectives  Book  Lesson 

Background  Differentiations  and 

Teacher's  Preparation  Extensions 

Pre-book  Lesson 
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What  is  written  under  these  headings  amounts  to  a 
complete  lesson  plan.  To  help  in  your  orientation  to 
the  lesson,  the  Manual  indicates  objectives  from  the 
pupil's  point  of  view,  and  also  provides  essential  back- 
ground and  preparation  activities.  Then,  through  the 
Pre-book  Lesson,  provision  is  made  for  the  new  idea  or 
skill  to  appear  first  in  natural  or  prearranged  class- 
room situations  quite  apart  from  the  text.  When  these 
situations  have  been  explored  and  when  as  much  as 
possible  about  the  idea  or  skill  has  been  gained  from 
the  exploration,  a shift  is  made  to  the  text  in  order  to 
profit  from  the  systematic  development  provided  there. 

The  needs,  both  of  the  slower  learner  and  of  the 
more  capable  child,  are  recognized  and  are  served 
through  use  of  the  materials  furnished  in  the  Manual. 
Because  it  is  often  desirable  to  carry  the  idea  or  skill 
beyond  the  limits  of  the  lesson  in  the  text,  specific  sug- 
gestions are  also  provided  for  this  purpose. 

Every  effort  has  been  made  to  provide  you  with 
effective  and  efficient  help,  but  in  the  end  it  is  the 
use  you  make  of  the  Manual  that  counts.  If  your 
approach  to  a particular  lesson  is  better  than  any 
you  find  mentioned,  jot  it  down  in  one  of  the 
spaces  left  blank  for  your  notes.  The  Manual  was 
designed  for  you,  now  make  it  work  for  you. 

Using  the  Manual 

Our  sole  motive  in  preparing  this  Manual  has 
been  to  give  you  all  the  help  we  can.  As  authors, 
we  cannot  talk  to  you  in  the  confines  of  the  text, 
but  in  the  Manual  we  have  the  chance  to  tell  you 
about  the  arithmetic  program  you  will  teach  and 
to  suggest  ways  of  teaching  it. 

Please  regard  the  detailed  lesson  plans  merely 
as  models.  They  show  you  how  particular  ideas  or 
skills  may  be  taught,  not  how  they  must  be  taught. 
Conceivably,  some  of  our  lesson  plans  may  be  just 
what  you  want,  and  in  these  cases  you  will  adopt 
them.  Just  as  likely,  special  conditions  in  your 
situation  or  in  your  experience  may  make  our  plans 


inappropriate.  In  such  cases  you  will  want  to 
modify  our  plans  or  to  reject  them  entirely,  sub- 
stituting your  own.  Any  system  of  teaching  that 
enables  children  to  learn  arithmetic  economically, 
intelligently,  and  happily  is  a good  one. 

All  teaching,  whether  of  arithmetic  or  of  any- 
thing else,  should  be  stimulating,  imaginative, 
creative,  and  artistic.  It  can  be  so  only  when  teach- 
ers understand  clearly  what  they  are  about.  In 
the  Manual  we  have  tried  to  help  you  gain  this  per- 
spective. This  is  the  reason  for  the  sections  where 
we  explain  rather  fully  what  is  involved  in  an  arith- 
metical idea  or  skill  and  in  learning  it  for  functional 
mastery.  These  discussions  have  a serious  purpose 
and  merit  careful  study. 

A good  place  to  commence  this  careful  study 
is  with  Part  II,  which  follows  immediately.  Read 
it  slowly  and  thoughtfully.  The  more  you  know 
about  the  over-all  picture  of  the  subject,  the  better 
you  can  teach  arithmetic. 
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The  Conception  of  Arithmetic  Basic 
to  This  Series 

Why  do  we  teach  arithmetic  at  all?  We  teach 
arithmetic  because  it  contributes  directly  to  effi- 
cient, intelligent,  and  enriched  living.  Our  culture 
is  a quantitative  one,  as  no  other  culture  has  been 
previously,  and  it  is  becoming  steadily  and  rapidly 
even  more  quantitative. 

Consider  the  growing  need  for  careful  schedul- 
ing and  programing  and  how  this  must  inevitably 
involve  quantitative  relationships  and  arithmetic. 
Consider  also  the  increasing  practice  in  science  and 
industry  of  identifying  things  by  number  (we  now 
have  a tin  can  for  food  numbered  303),  of  using 
more  precise  measures  (the  fraction  0.0005  inch 
has  some  significance  today),  and  of  employing 
larger  and  larger  numbers  for  sizes  and  dimensions 
that  must  be  understood  (astronomical  distances, 
for  example),  and  how  these  practices  demand  of 
your  pupils  arithmetic  competency  never  before 
necessary.  True,  the  invention  and  use  of  cal- 
culating machines  may  save  us  from  more  or  less 
routine  computations,  but  only  at  times,  and  even 
then  there  must  be  someone  to  do  the  crucial 
quantitative  thinking  first  or  to  interpret  and  to 
apply  the  results  of  the  machine  computation. 


The  basic  reason  that  arithmetic  is  given  an 
important  place  in  the  curriculum  is  a social  reason. 
It  is  expected  that  the  arithmetic  we  teach  will 
make  real  differences  in  the  kinds  of  lives  we  lead, 
and  not  merely  as  adults  either.  The  arithmetic  we 
teach  must  function,  in  the  life  of  every  child  as  he 
learns  it.  Arithmetic  programs  which  do  not  meet 
this  test  are  entirely  without  justification.  The 
arithmetic  program  represented  in  Arithmetic  We 
Need  does  meet  this  test. 

Arithmetic,  then,  has  a dominating  social  pur- 
pose; but  so  do  geography,  history  and  reading. 
Although  arithmetic  is  related  to  these  as  well  as 
other  school  subjects,  it  has  its  differences.  These 
differences  may  be  summed  up  by  saying  that 
arithmetic  is  a phase  of  mathematics.  Arithmetic 
has  to  do  with  numbers  and  with  their  various  re- 
lationships; so  arithmetic  comes  to  have  a second 
purpose  or  aim,  namely,  a mathematical  purpose. 
It  is  designed  to  make  children  and  adults  compe- 
tent in  the  mathematical  aspect  of  the  subject. 
This  is  far  from  saying  that  we  teach  arithmetic  in 
order  to  develop  mathematicians,  for  the  mathe- 
matical competence  we  seek  is  limited  by  the  social 
purpose  of  the  subject.  We  strive  to  establish  the 
mathematical  ability  necessary  to  deal  effectively 
with  the  quantitative  situations  of  practical  living. 
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The  social  aim  and  the  mathematical  aim  of 
arithmetic  complement  each  other.  This  rather 
simple  illustration  reveals  their  mutual 
relationship.  Although  Peter  may  have 
learned  the  correct  steps  for  obtaining 
the  quotient  in  the  box  when  it  occurs 
in  a division  example,  he  may  not  know  how  to 
proceed  when  confronted  with  the  following 
problem: 

How  many  months  will  it  take  Mrs.  Harris  to  pay 
for  a TV  set  costing  $288  if  she  pays  $36  a month? 
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mathematical  aim,  partly  in  other  ways.  The 
social  aim  requires  that  children  see  arithmetic  as 
useful , and  that  they  make  the  most  productive 
use  of  it. 

In  other  words,  children  are  guided  to  appre- 
ciate the  value  of  what  they  learn  as  they  learn  it. 
They  encounter  arithmetical  ideas  and  skills  in- 
itially and  repeatedly  thereafter  in  the  processes 
of  living  both  in  and  out  of  school — encounter 
them  and  employ  them  in  realizing  ends  of  signifi- 
cance to  them. 


Peter’s  difficulty  is  due  to  the  fact  that  he  does 
not  realize  that  $288  is  the  product  of  36  and  an- 
other factor,  which  he  must  find  by  dividing.  He 
needs  guidance  in  discovering  the  relationship  be- 
tween multiplication  and  division  and  in  under- 
standing the  mathematical  generalization  that  “If 
we  know  a product  and  one  of  its  two  factors,  we 
can  find  the  other  factor  by  dividing.”  Until  Peter 
learns  more  than  the  mechanics  of  division,  his 
ability  to  use  it  in  the  solution  of  problems  arising 
in  life  situations  is  extremely  limited. 

To  sum  up  and  to  conclude  this  discussion, 
each  book  in  this  series  is  built  upon  a concep- 
tion of  arithmetic  that  involves  two  aims,  the  social 
aim  and  the  mathematical  aim.  Adherence  to  the 
latter  aim  requires  that  children  see  sense  in  what 
they  learn.  Their  learning  becomes  sensible  in 
direct  proportion  to  their  understanding  of  arith- 
metic. They  acquire  this  understanding  as  they 
explore,  discover,  identify,  and  organize  mathe- 
matical ideas  and  relationships  which  together 
make  arithmetic  a systematic  body  of  knowledge. 
The  social  aim  they  achieve  partly  through  the 


Special  Features  of  the  Text 

I.  The  Promotion  of  Understanding 

Teaching  Concepts  and  Technical  Terms  and 
Symbols 

We  commonly  confuse  words  with  ideas,  think- 
ing that  if  we  know  words  we  also  know  the  ideas 
they  symbolize.  It  is  an  easy  matter  to  demonstrate 
this  type  of  error.  Pronounce  this  word:  goletis 
(go-le'-tis).  Say  it  again.  Say  it  three  times  more. 
Now  what  does  it  mean?  Which,  if  any,  of  these 
sentences  is  correct?  “The  goletis  is  worn  out”; 
“Her  coat  is  goletis”;  “I  watched  a mechanic 
goletis  an  automobile.”  You  cannot  be  sure,  can 
you?  Why  not?  You  have  learned  the  word,  have 
you  not?  But  do  you  have  the  idea?  At  all  costs 
we  must  avoid  this  kind  of  “goletis  business”  in 
teaching  arithmetic,  and  Arithmetic  We  Need  will 
give  you  real  help  at  this  point. 

To  return  again  to  our  example  above,  where 
you  “learned”  goletis  by  saying  it  to  yourself  five 
times:  you  could  also  have  written  it  fifty  times 
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with  no  gain  in  meaning.  Repetitive  practice  like 
this,  doing  the  same  thing  over  and  over  again, 
yields  no  increase  in  meaning.  It  simply  makes  us 
more  proficient  in  doing  what  we  have  been  doing 
all  along.  Obviously,  when  we  strive  to  increase 
proficiency,  then,  and  then  alone,  do  we  need  to 
provide  repetitive  practice.  To  advance  meaning 
we  must  engage  in  varied  practice.  That  is,  while 
we  work  on  a thing  we  want  to  learn  (an  idea  or 
concept  or  technical  term),  we  must  do  so  in  dif- 
ferent ways  and  in  different  settings. 

Let  us  see  what  this  implies  in  arithmetic  in 
Grades  5 and  6 for  the  concept  of  decimal  frac- 
tions. Pupils  can  memorize  the  place- value  names 
— tenths,  hundredths,  thousandths,  etc.,  and  they 
can  read  decimal  fractions  by  memorizing  the  rule 
that  we  say  the  name  of  the  last  place  to  the  right 
of  the  decimal  point  when  we  read  a decimal  frac- 
tion. For  example,  0.38  is  read  “38  hundredths” 
because  it  is  a 2-place  decimal  and  the  name  of  the 
last  place  on  the  right  is  hundredths  while  0.256 
is  read  “256  thousandths”  because  it  is  a 3-place 
decimal  and  the  name  of  the  last  place  on  the  right 
is  thousandths. 

The  fact  that  a pupil  has  memorized  words  and 
rules  does  not  guarantee  that  he  has  genuine  un- 
derstanding which  will  enable  him  to  interpret 
correctly  situations  involving  decimals.  How  often 
have  you  observed  pupils  inserting  decimal  points 
in  products  or  quotients  without  regard  for  the 
reasonableness  of  the  answer?  Such  a practice 
indicates  that  pupils  have  little  or  no  real  under- 
standings to  guide  their  performance  when  mem- 
ory has  failed  them. 

The  purpose  basic  to  this  series  is  to  provide  the 
kinds  of  experience  that  develop  truly  meaningful 
and  functional  concepts.  In  the  list  below,  the 
various  kinds  of  experiences  are  organized  in  a 
sequence  to  show  they  may  be  thought  of  as  pro- 
gressing from  concrete  to  abstract. 

J.  Manipulative  experiences  with  real  objects 

2.  Manipulative  experiences  with  representative 
objects  (smaller  objects,  such  as  pegs  or  buttons  or 
marks  on  paper,  that  are  intrinsically  less  distracting 
and  at  the  same  time  more  readily  manageable) 

3.  Experiences  in  identifying  the  idea  in  pictures  of 
real  or  natural  objects,  and/or  in  reproducing  the  idea 
in  the  same  medium 

4.  Experiences  in  identifying  the  idea  in  semi- 
concrete pictures  (regular  patterns  of  dots  or  crosses), 
and/or  in  reproducing  the  idea  in  the  same  ways 


5.  Experiences  in  identifying  the  idea  in  abstract 
form  (in  examples  with  numbers)  or  in  verbally  de- 
scribed situations  (word  problems),  and/or  in  repro- 
ducing the  idea  in  these  same  ways 

In  each  type  of  activity  the  child  encounters  the 
idea  in  a variety  of  forms,  different  objects,  differ- 
ent charts,  different  words,  different  abstract  num- 
bers, and  in  a wide  variety  of  social  situations.  The 
purpose  is  to  carry  the  child  by  easy  stages  from 
the  concrete  to  the  abstract  and  back  again.  Also, 
the  purpose  is  to  encourage  the  child  himself  to 
explore  and  to  discover,  to  identify  the  idea  in 
question,  to  relate  the  new  idea  to  previously- 
known  ideas  and  thus  to  construct  a meaning  for 
it  that  can  function  in  true  quantitative  thinking. 

For  examples  of  decimal-fraction  lessons  planned 
so  as  to  include  many  of  the  learning  activities  de- 
scribed above,  turn  to  pages  267  to  281  in  the  text 
or  to  pages  268-280  in  this  Manual.  These  devel- 
opmental steps  with  their  varied  experiences  are 
summarized  below. 

1.  The  need  for  the  use  of  decimal  fractions  in 
a typical  life-situation  is  established  on  page  266 
by  the  reproduction  of  a mileage  table  which  a 
family  on  a vacation  trip  is  reading.  Pupils  are 
encouraged  (page  269)  to  bring  to  class  and  read 
mileage  charts  or  railroad  timetables  their  families 
may  have  used  on  trips. 

2.  Experiences  in  visualizing  tenths  of  rectan- 
gles, tenths  of  circles,  and  tenths  on  a number  line 
are  provided  on  pages  268,  269,  and  270.  Hun- 
dredths are  visualized  on  pages  275,  276,  and  278 
of  the  text. 

3.  Experiences  in  representing  the  idea  of  tenths 
and  hundredths  with  real  or  natural  objects  are 
suggested  in  the  Manual  on  page  270. 

a.  A dollar’s  worth  of  cents  may  be  arranged  to 
show  10  rows  of  10  cents  each.  If  a pupil  picks  up 
3 cents  he  picks  up  y§o>  or  0.03  of  a dollar. 

b.  If  a pupil  picks  up  20  cents,  he  picks  up 
0.20,  or  0.2  of  a dollar. 

4.  Experiences  in  representing  the  concept  of 
decimal  fractions  with  representative  materials  are 
suggested  in  the  Manual  on  page  277. 

a.  Squares  of  paper  (10  inches  on  a side)  are 
divided  into  tenths  and  hundredths  by  stitching 
them  on  the  sewing  machine.  Strips  representing 
Yo  (0.1),  or  ijpo  (0.01),  may  be  removed  and  used 
to  build  concretely  any  mixed  decimal.  Place-value 
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boxes  may  be  used  to  hold  wholes,  and  parts  of 
each  size. 

b.  Counting  by  tenths  and  hundredths  may  be 
experienced  concretely  by  having  pupils  pick  up 
one-inch  squares  (hundredths)  until  they  have  10, 
which  may  then  be  exchanged  for  1 strip  (1  tenth). 
They  may  then  continue  counting  by  hundredths 
until  20  hundredths  is  reached,  when  another  group 
of  10  hundredths  may  be  exchanged  for  1 tenth.  As 
this  counting  proceeds,  the  number  record  is  made 
by  using  both  common  fractions  and  decimal  frac- 
tions as  bn  page  269  in  the  text. 


^ ^ 

Ones 

Tenths 

Hundredths 

l.oo  + 0.3  + 0.06 

c.  Pupils  may  also  utilize  a number  line  and 
count  while  pointing  to  the  appropriate  numbers 
between  any  designated  points  on  the  line. 

5.  Experiences  in  representing  tenths  and  hun- 
dredths on  a place-value  chart,  as  in  box  A on  page 
279  in  the  text,  also  serve  to  summarize  the  rela- 
tionships inherent  in  our  tens-system. 

6.  Experiences  in  identifying  decimal  fractions  in 
a variety  of  social  situations  are  provided  through- 
out the  work  on  pages  266  to  281. 

Teaching  Relationships  and  Generalizations 

When  we  use  the  words  “relationships”  and 
“generalizations,”  we  are  referring  to  ideas  that 
involve  two  or  more  concepts.  “Eight,”  when  it 
means  a group  of  8 items,  is  a concept,  whereas 
“eight  4’s  = 32”  is  a generalization.  The  following 
“whole  story”  is  a good  example  of  a relationship : 
8X4  = 32;  4x8  = 32;  32^  4=  8;  32 8 = 4; 
5 of  32  = 8;  iof32=  4. 

The  program  for  teaching  relationships  and  gen- 
eralizations is  a special  feature  of  this  series.  Let 
us  illustrate  for  Grade  5 by  referring  in  the  three 
sections  that  follow  to  the  teaching  of  common 
fractions,  the  teaching  of  “strands  of  meaning,” 
and  the  development  of  problem-solving  ability. 


The  teaching  of  common  fractions 

A few  provisions  for  teaching  relationships  and 
generalizations  are  illustrated  in  the  following  out- 
line for  teaching  common  fractions: 

1.  Early  in  the  work  with  common  fractions  in 
Grade  5,  the  concept  of  a fractional  unit  is  intro- 
duced to  name  units  smaller  than  1 whole.  In  di- 
viding a whole  into  equal  parts,  we  may  think  of 
the  size  of  one  of  the  equal  parts  as  the  part  unit  or 
fractional  unit  which  measures  the  whole.  In  each 
of  the  equal  circles  A and  B below,  three  parts  are 
colored ; but  thp  fractional  units  are  different  sizes, 
so  we  designate  the  colored  part  of  A as  § (three  ^-’s) 
and  the  colored  part  of  B as  § (three  i’s).  Like- 
fractions  are  fractions  with  the  same  fractional 
unit,  shown  by  the  denominator. 


2.  The  sequence  of  presentation  and  the  many 
opportunities  afforded  for  manipulation  and  visu- 
alization of  fractional  parts  make  it  possible  for 
pupils  to  discover  relationships  like: 

a.  The  more  equal  parts  into  which  a whole  is  di- 
vided, the  smaller  each  equal  part  will  be. 

b.  Denominators  tell  the  size  of  the  fractional  unit 
and  numerators  tell  the  number  of  equal  parts  in  the 
fraction. 
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3.  Practice  in  counting  by  fractional  parts  (£’s, 
i’s,  i’s,  i’s,  etc.)  on  a ruler,  on  a number  line,  or 
on  a fraction,  chart  helps  pupils  understand  the 
equivalence  of  improper  fractions  and  whole  or 
mixed  numbers,  as  in  counting  by  thirds  below. 

b I,  % (or  1),  | (or  l£),.|  (or  If),  f (or  2),  etc. 

4.  Pupils  study  and  construct  for  themselves 
fraction  diagrams  like  the  one  below  to  show  dif- 
ferent fraction  families. 


One  whole 

1 

3 

1 

3 

1 

3 

l 

6 

1 

6 

1 

6 

1 

6 

1 

6 

1 

6 

1 1 

12  12 

1 1 

12  12 

1 1 

12  12 

1 1 

12  12 

1 1 

12  12 

1 1 

12  12 

From  these  activities,  pupils  discover  that: 

a.  Changing  a fraction  to  an  equal  fraction  in 
higher  terms  means  making  more  parts  and  smaller 
parts  (f  = H). 

b.  Making  a denominator  twice  as  large  makes  the 
fractional  unit  half  as  large  (^  is  half  as  large  as  f). 

c.  Making  a denominator  4 times  as  large  makes 
the  fractional  unit  \ as  large  (f  is  \ as  large  as  f). 

d.  When  we  divide  both  terms  of  a fraction  by  3, 
we  get  an  equal  fraction  because  dividing  the  denomi- 
nator by  3 makes  the  fractional  unit  3 times  as  large 
and  dividing  the  numerator  by  3 makes  f as  many 
parts  (f  = f). 

5.  After  pupils  have  had  wide  experience  in 
studying  and  visualizing  relationships  between  the 
numerators  and  denominators  of  equal  fractions, 
they  are  ready  for  the  “Golden  Rule  of  Fractions”: 

Multiplying  or  dividing  both  terms  of  a fraction  by 
the  same  number  changes  the  form  but  not  the  value 
of  a fraction. 

6.  In  adding  and  subtracting  fractions,  pupils 
find  that  carrying  and  borrowing  are  necessary. 
Carrying  when  the  sum  of  the  fraction  column  is 
an  improper  fraction  necessitates  regrouping  parts 
in  terms  of  the  size  of  the  fractional  unit.  It  takes 
16  sixteenths  to  regroup  as  1 whole,  while  it  takes 
only  4 fourths  to  regroup  1 whole.  This  is  con- 
trasted with  carrying  in  whole  numbers  and  in  deci- 
mal fractions  when  the  regrouping  is  done  in  terms 
of  the  standard-sized  10  group. 

Borrowing  from  the  whole  number  when  the 
fractions  cannot  be  subtracted  requires  breaking 


one  whole  into  parts  of  the  size  designated  by  the 
fractional  unit.  This  is  contrasted  with  borrowing 
in  whole  numbers  when  1 ten,  1 hundred,  or  1 of 
any  order  is  regrouped  as  10  of  the  next  smaller 
order. 


Teaching  " strands  of  meaning ” 


You  may  remember  that  the  first  part  of  this 
section  emphasized  the  fact  that  arithmetic  is  a 
system.  This  means  that  arithmetic  is  tied  and 
bound  together  by  various  logical  relationships. 
Some  of  these  relationships  we  call  “strands  of 
meaning”  and  these  strands  are  laced  through  each 
grade  level  of  instruction  from  Grade  3 to  Grade  8. 
Some  examples  of  this  pattern  in  Arithmetic  We 
Need  are  given  below. 

a.  The  order  of  addends  does  not  affect  the  sum. 

b.  Only  like-numbers  can  be  added  or  subtracted. 

c.  To  find  the  difference  between  two  numbers, 
subtract. 

d.  If  you  know  the  product  of  two  factors  and  one 
of  the  factors,  you  can  then  find  the  other  by  dividing. 

e.  Multiplying  or  dividing  the  dividend  and  the 
divisor  by  the  same  number  does  not  change  the 
quotient. 

Note  that  these  “strands  of  meaning”  operate 
not  alone  in  arithmetic,  but  throughout  the  whole 
range  of  mathematics.  (This  fact  is  one  reason 
why  arithmetic  is  mathematics  and  why  the  study 
of  arithmetic  is  fundamental  to  a comprehension  of 
the  mathematics  studied  in  later  grades.) 

Example  a results,  in  arithmetic,  in  the  same 
sum  for  3 + 2+5  as  for  5+3+2  and  for 
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2 + 5 + 3 ; in  algebra,  for6a+2a+3a  and  for 

2 a + 3 a + 6 a (or  for  any  other  order  of  the  three 
addends). 

Example  b tells  us  that  we  cannot  directly  add 

3 girls  and  6 cabbages.  Instead,  we  must  first 
change  “girls”  and  “cabbages”  to  make  them  some- 
how alike,  perhaps  as  “objects.”  Likewise,  we  can- 
not add  5,  and  ^ until  we  make  them  like-fractions 
by  changing  them  to  equivalent  fractions  with  8 
as  the  denominator,  f,  f,  So,  in  algebra  we 
can  add  the  a terms  in4a+3c-|-5a,  but  we  can- 
not combine  3 c directly  with  9 a because  the  terms 
are  unlike. 

Example  c appears  in  arithmetic  in  such  guises 
as,  “How  much  larger  is  45  than  9?”  and  in  alge- 
bra as,  “What  is  the  difference  between  46  xyz  and 
15  *ys?” 

Example  d occurs  in  arithmetic  as,  “If  a man 
walked  12  miles  in  3 hours,  what  was  his  average 

Q 

rate  of  speed?”  In  algebra,  “If  c = ab , then  a = -• 


Example  e is  helpful  in  arithmetic  in  divid- 
ing by  2-place  numbers.  Pupils  discover  that 
630  -f-  90  = 7,  just  as  63  ,-f-  9 = 7.  In  algebra,  the 
same  principle  applies  in  simplifying  the  radical 


2 b > since  multiplying  both  the  numerator 
(dividend)  and  denominator  (divisor)  of  ^ by  b 
yields  the  equivalent  fraction  which  makes  it 
possible  to  express  2 b^J^  as  2 Vab. 


There  are  many  such  strands  of  meaning  in 
arithmetic.  They  are  not  new  discoveries,  for 
their  existence  has  long  been  known.  Indeed,  they 
are  implicit  in  arithmetic,  whether  we  identify 
them  or  not.  Certain  of  these  “strands”  have  been 
identified  and  have  been  taught  in  arithmetic ; but, 
in  our  opinion,  not  enough  of  them.  As  a conse- 
quence, arithmetic  has  been  less  a system  than  it 
might  be.  Hence,  we  have  increased  the  usual 
number  of  strands  of  meaning  in  the  program  in 
Arithmetic  We  Need. 

Strands  of  meaning  might  be  justified  as  learn- 
ing outcomes  in  arithmetic  because  of  their  useful- 
ness in  later  mathematical  study;  but  no  such 
remote  reason  need  be  cited.  These  broadly  appli- 
cable relationships  contribute  in  a major  sense  to 
understanding,  to  flexibility  in  quantitative  think- 
ing, and,  perhaps  more  practically,  to  the  quick  and 
resourceful  solution  of  many  problems. 


As  they  are  introduced  in  the  text,  strands  of 
meaning  are  not  difficult  to  learn.  They  appear 
first  in  the  simplest  of  situations  where  they  seem 
to  be  almost  self-evident  truths.  They  appear  later 
in  the  grade  and  in  subsequent  grades,  each  time 
in  new  situations  and  in  forms  a bit  more  compli- 
cated, but  always  within  the  grasp  of  children. 


The  development  of  problem-solving  ability 


A comparison  of  a problem  with  its  correspond- 
ing abstract  example  is  enlightening.  Problem:  If 
John  earns  an  average  of  $2.75  a month,  how  much 
will  he  earn  in  a year?  Example:  12  X $2.75  = ? 

In  the  example,  the  sign  “X”  tells  the  children 
to  multiply;  it  is  one  of  a few  direct  cues  for  this 
process,  others  being  “product”  and  “multiply.” 
None  of  these  cues  occurs  in  the  problem,  however. 
Somehow  children  must  find  in  the  problem  the 
need  for  multiplication  if  they  are  to  solve  it  cor- 
rectly and  economically.  But  how  does  one  do 
this?  If  we  can  answer  this  question,  we  shall  be 
successful  in  teaching  children  to  solve  problems. 

The  answer  to  this  question  has  two  facets:  one 
relates  to  the  meanings  of  the  basic  operations ; the 
other,  to  translating  the  problems  into  these  mean- 
ings. Let  us  start  with  the  second  facet. 

The  problem  given  above  would  involve  the 
same  computational  skills  and  pupils  would  find  it 
much  easier  to  solve  if  it  were  stated  thus:  If  John 
earns  $2.75  each  month,  what  total  amount  would 
he  earn  in  12  months?  The  original  problem  neces- 
sitates the  correct  interpretation  of  the  term  “aver- 
age” and  a knowledge  of  the  fact  that  1 year  equals 
12  months.  When  the  word  “total”  is  included  we 
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Teaching  the  logic  of  computation  while  avoiding  mechanical  rules  accelerates  progress. 


imply  that  numbers  are  to  be  combined.  Because 
these  numbers  are  equal,  we  can  multiply. 

Word  problems  in  Grade  5 provide  a wide  va- 
riety of  language  patterns  so  that  pupils  may  have 
extensive  practice  in  identifying  the  problem  re- 
quirements and  in  selecting  the  correct  process. 
Problems  range  in  complexity  from  those  in  which 
the  process  can  readily  be  selected  to  those  in  which 
pupils  must  read  between  the  lines. 

Competence  in  the  first-mentioned  facet  is  at- 
tained by  teaching  pupils  the  basic  meanings,  or 
the  purposes,  of  the  four  fundamental  operations. 

It  becomes  obvious,  then,  that  a careful  teaching 
of  the  meanings  of  addition,  subtraction,  multipli- 
cation, and  division  processes  is  fundamental  to  the 
problem-solving  program.  You  can  quickly  discern 
how  well  the  Grade  5 pupil’s  book  and  this  Manual 
provide  for  this  by  glancing  at  the  development  in 
the  text  of  the  meaning  of  addition  on  pages  6,  14, 
1 5 ; of  subtraction  on  pages  16,  17,  24,  27 ; of  mul- 
tiplication on  pages  35,  38,  67;  and  of  division  on 
pages  48,  49,  58,  59,  131,  and  137. 

Note  also  the  many  different  kinds  of  problem- 
solving activities  provided  in  the  text.  So  that  chil- 
dren will  have  experience  in  dealing  with  those 
parts  of  the  language  which  carry  the  key  to  the 
process  to  be  used  in  solving  problems,  they  are 
asked  to  select  processes  without  solving  problems, 
and  to  defend  their  choices;  they  are  directed  to 
write  questions  to  complete  unfinished  problems 
in  the  different  operations;  they  draw  pictures 
and  tell  the  story  in  their  own  words;  they  write 
original  problems  for  this  or  that  operation  by 
using  given  facts ; they  work  problems  which  con- 
tain facts  unnecessary  for  the  solution  of  the  prob- 
lem; and  they  obtain  data  for  problems  from  pic- 
tures, tables,  maps,  and  graphs. 


Developing  Rational  Computational  Skills 

There  is  no  reason  in  the  world  why  computa- 
tion and  computational  forms  (algorisms)  cannot 
be  taught  so  that  they  make  sense  to  children,  and 
there  is  every  reason  why  they  should  be  so  taught. 
In  their  initial  experiences  with  new  skills  and  sub- 
skills in  each  book  in  this  series,  children  are  led 
to  see  the  logic  of  what  they  are  learning.  Explana- 
tions that  really  explain  are  employed  in  place  of 
mechanical  rules.  Where  helpful  in  making  a 
record,  of  what  is  being  done,  crutches  are  used 
without  apology.  At  the  outset,  understanding  is 
the  first  consideration.  When  this  understanding 
is  achieved,  the  proper  time  has  been  reached  for 
eliminating  uneconomical  thought  patterns  (the 
full  explanations)  and  written  devices,  such  as 
crutches. 

We  cannot  at  this  point  outline  the  program  of 
instruction  for  every  computational  skill,  so  sup- 
pose we  select  the  skill  of  multiplying  by  a 2-place 
number  and  by  a 3-place  number  and  see  what  is 
done  and  why. 

The  developmental  steps  which  provide  readi- 
ness and  meaning  have  their  beginnings  in  Grades  3 
and  4. 

1.  To  multiply  2-  and 
3-place  multiplicands  by 
1 -place  numbers,  we 
may  multiply  the  mul- 
tiplicand in  parts:  ones, 
tens,  then  hundreds;  or 
we  may  multiply  in  the 
reverse  order  if  we  use 
the  “long  way”  and  place  each  product  correctly. 
For  the  “short  way”  we  use  carrying  (regrouping 
in  terms  of  the  ten’s  system). 


A 

Long  way 

Short  way 

54 

54 

X 3 

X 3 

12 

162 

150 

162 

12 


2.  When  the  multiplier 
is  an  even  ten’s  number, 
as  in  box  B,  pupils  learn 
that  we  multiply  by  even 
tens  just  as  we  multiply 
by  ones.  We  write  a zero  in  one’s  place  in  the 
product  to  show  that  the  product  means  tens. 

3.  When  the  multiplier 
means  tens  and  ones 
(i.e.,  24  X 16),  pupils  first 
find  the  product  by  mak- 
ing three  separate  exam- 
ples as  in  box  C. 

4.  Next,  the  consolidated 
form  is  presented,  but  each 
partial  product  is  interpreted 
and,  as  a crutch,  the  zero  in 
one’s  place  of  the  second  par- 
tial product  is  retained  as  a 
place  holder  (box  D). 

5.  In  the  final,  step,  box  E,  the 
zero  is  omitted  in  one’s  place  in  the 
second  partial  product.  Pupils  are  now 
ready  for  the  generalization  that  the 
right-hand  figure  of  each  partial  prod- 
uct is  written  in  the  same  column  as 
the  figure  by  which  we  multiply. 

6.  To  further  insure  the  meaningful  interpreta- 
tion of  the  three  steps  shown  in  box  C,  the  ration- 
alization is  applied  in  the  following  socially  sig- 
nificant situation: 

Each  table  in  a school  lunchroom  will  seat  16 
children. 

At  4 tables,  4X16,  or  64  children  can  be  seated. 

At  20  tables,  20  X 16,  or  320  children  can  be  seated. 

At  24  tables,  24  X 16,  or  384  children  can  be  seated. 

7.  When  work  with  3-place  multipliers  is  pre- 
sented on  pages  158-164  of  the  Grade  5 text,  the 
rationale  of  the  computation  is  emphasized  again. 
The  developmental  steps  include: 

Multiplying  by  100.  100  X 384  = 38,400. 

Multiplying  by  more  than  100.  200  X 423  = 84,600. 

Multiplying  by  any  3-place  multiplier.  324  X 286. 

The  4 steps  in  the  example  324  X 286  are  ap- 
plied in  the  following  social  situation: 

If  a baker  bakes  286  loaves  of  bread  a day 
in  4 days,  he  will  bake  4 X 286,  or  1,144  loaves, 
in  20  days,  he  will  bake  20  X 286,  or  5,720  loaves, 
in  300  days,  he  will  bake  300  X 286,  or  85,800  loaves, 
in  324  days,  he  will  bake  324  X 286,  or  92,664  loaves. 


As  in  box  F,  slower  learners 
may  need  to  continue  to  use 
zeros  for  place  holders  in  the 
ten’s  and  hundred’s  partial 
products  if  these  aids  (or 
crutches)  are  necessary  for 
their  success  with  3-place 
multipliers.  However,  when  understanding  of  the 
procedure  has  been  established,  most  pupils  are 
encouraged  to  shorten  the  work  and  to  utilize  the 
generalization  stated  under  5,  above,  for  the  place- 
ment of  partial  products. 

This  one  illustration  of  computational-skill  de- 
velopment may  be  used  to  make  several  points: 

a.  Care  is  exercised  to  use  language  expressions 
that  carry  appropriate  meanings  in  an  immediately 
sensible  way.  (In  24  X 16,  the  first  partial  product,  64, 
meant  the  number  of  children  who  could  sit  at  4 tables; 
the  second  partial  product,  320,  meant  the  number  of 
children  who  could  sit  at  20  tables;  and  the  sum  of  the 
partial  products,  384,  gave  the  total  product.) 

b.  The  reasons  for  placing  figures  where  we  write 
them  in  computation  are  fully  explained,  and  these 
reasons  are  found  in  the  meanings  of  numbers  and  in 
the  logic  of  place  value.  (Note  the  reasons  for  the 
placement  of  the  ten’s  and  hundred's  partial  products.) 

c.  Crutches  are  employed  when  they  help  children 
to  see  the  nature  of  computational  procedures.  (Zeros 
are  written  to  show  each  complete  partial  product.) 

d.  The  pace  of  instruction  is  unhurried;  understand- 
ing is  established  first,  and  then  steps  are  taken  to 
assure  both  accuracy  and  speed  in  performance. 

What  has  been  said  about  the  development  of 
rational  computation  for  2-place  and  3-place  mul- 
tipliers holds  for  other  skills  as  well.  In  division 
with  2-place  divisors,  pupils 
estimate  the  number  of  62’s 
in  253  (as  in  box  G)  by  using 
the  short  cut,  “6’s  in  25,” 
only  after  they  have  used  the 
60  (in  62)  and  the  250  (in  253) 
as  guide  figures  and  have  found  that  the  quotient 
is  the  same  if  dividend  and  divisor  are  both  divided 
by  the  same  number  (10  in  this  case). 

Only  through  such  a program  is  it  possible  for 
children  to  attain  the  mathematical  aim  of  arith- 
metic. Indeed,  only  in  this  way  can  they  get  very 
far  with  the  social  aim.  Our  ability  to  use  skills 
intelligently  is  dependent  upon  the  degree  to  which 
we  have  employed  intelligence  in  learning  the 
processes  which  precede  the  skill  development. 


B 

56 

8 

21 

X 10 

X 30 

X 40 

560 

240 

840 

C 

16 

16 

64 

X 4 

X 20 

+ 320 

64 

320 

384 

D 

16 

X 24 

64  (4  X 16) 
320  (20  X 16) 
384 


E 

16 
X 24 
64 
32 
384 


F 286 

286 

X 324 

; X 324 

1,144 

1,144 

5,720 

5,72 

85,800 

85,8 

92,664 

92,664 

G Estimate 

62)253  60)250 
or 
6)25 


13 


II.  The  Cultivation  of  Desirable  Attitudes, 
Appreciations,  and  Values 

About  the  only  time  one  hears  about  attitudes 
in  relation  to  arithmetic  is  when  the  attitudes  men- 
tioned are  bad,  that  is,  when  children  are  found 
to  be  indifferent  or  hostile  to  the  subject.  One 
might  almost  get  the  impression  that,  emotionally, 
arithmetic  must  necessarily  be  harmful  rather  than 
helpful.  Such,  of  course,  is  not  at  all  the  case. 
Properly  taught — and  thus,  properly  “learned” — 
arithmetic  makes  a positive  contribution  to  the 
personality  and  to  wholesome,  happy  adjustment 
to  life  situations. 

The  chief  reason  why  children  may  react  nega- 
tively to  arithmetic  is  that  they  do  not  understand 
it  and  so  do  not  know  how  and  when  to  use  it. 
The  program  in  each  book  in  this  series  is  planned 
to  remove  adverse  reactions  by  preventing  their 
occurrence.  Desirable  attitudes,  appreciations,  and 
values  are  just  as  important  outcomes  of  arithmetic 
instruction  as  are  any  others;  and  they  are  just  as 
attainable.  Specifically  we  believe  that 

1.  Children  should  attach  value  to  order,  precision, 
and  accuracy  in  quantitative  matters. 

2.  Children  should  appreciate  the  logic  of  arith- 
metic and  of  arithmetical  procedures. 

3.  Children  should  approach  each  successive  learn- 
ing task  with  the  intent  and  the  will  to  understand. 

4.  Children  should  acquire  the  disposition  to  use 
arithmetic  and  the  habit  of  using  it  in  their  lives. 

There  is  nothing  mysterious  about  the  manner 
in  which  children  acquire  these  desirable  attitudes, 


appreciations,  and  values.  Emotionalized  responses 
are,  like  all  other  learning  outcomes,  the  results 
of  our  total  experience.  If  we  want  children  to 
expect  to  understand  arithmetic,  we  guide  them 
so  that  they  can  understand,  and  we  help  them  see 
the  worth — the  practical  benefits — of  understand- 
ing. If  we  want  them  to  appreciate  order  and  pre- 
cision, then  we  encourage  them  to  be  orderly  and 
precise  in  quantitative  situations,  rewarding  them 
when  they  so  behave — or,  better,  we  let  them  find 
the  reward  for  themselves  in  the  consequences  of 
their  behavior.  True,  some  of  our  attitudes  and 
values  emerge  more  or  less  accidentally  and  inci- 
dentally; but  when  those  values  and  attitudes  are 
truly  important,  we  are  wise  to  cultivate  them  as 
goals  of  planned  instruction. 


Other  Features  of  the  Text 

I.  Teachability 


Extra  pains  have  been  taken  to  make  each  book 
in  this  series  a teachable  text.  We  have  already 
alluded  to  the  clue  captions  in  the  text  which  tell 
you  at  a glance  the  purpose  of  each  lesson. 

As  a further  aid,  chiefly  to  the  problem-solving 
program,  crucial  words  and  phrases  are  under- 
scored in  red  to  help  you  and  your  pupils  realize 
quickly  the  important  points  that  are  being  intro- 
duced, and  whenever  emphasis  will  aid  learning, 
or  relationships  need  to  be  brought  out,  red  print 
is  used.  Moreover,  as  you  teach  you  will  increas- 
ingly appreciate  the  careful  organization  of  the 
pages  in  the  text,  with  their  sequential  order  of 
learning  activities  to  promote  learning  and  facili- 
tate teaching  in  the  best  possible  way. 
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Simplicity  and  clarity  of  presentation  which 
further  aid  the  teaching  of  the  concepts  outlined 
above  have  been  achieved  through  the  use  of  short, 
uncomplicated  sentences.  Few  paragraphs  com- 
prise more  than  three  sentences  or  take  more  than 
four  lines  of  print.  Such  a clear,  concise  presen- 
tation aids  inestimably  in  achieving  a facile  and 
ready  understanding  of  the  point  at  hand. 

Reading  interest  has  been  assured  primarily  by 
the  choice  of  subjects  and  topics  from  situations 
common  in  child  life:  pets,  school  happenings, 
parties,  hobbies,  shopping,  visits  and  excursions, 
and  the  like.  The  interest  inherent  in  these  situa- 
tions is  enhanced  by  the  lively  and  attractive  illus- 
trations and  pictures  with  which  Arithmetic  We 
Need  is  replete. 

Notice,  also,  the  functional  use  of  these  illus- 
trations. In  some  cases,  the  practical,  social  use 
of  arithmetic  is  emphasized.  In  other  cases,  groups 
of  real  objects  representing  actual  arithmetic  com- 
putations are  shown.  At  a more  advanced  learning 
level,  graphs,  diagrams,  tables,  and  the  like,  ap- 
pear. Whatever  the  case,  the  illustrations  and  the 
use  of  color  are  designed  to  produce  a maximum 
amount  of  learning. 

II.  Provisions  for  Oral  Experiences 

You  will  be  impressed  by  the  large  amount  of 
oral  work  provided  in  Arithmetic  We  Need.  This 
is  one  of  the  features  of  the  text  which  might  have 
been  included  under  “teachability”  above,  but 
which  is  given  a separate  heading  and  special 
discussion  here.  New  ideas  and  skills  are  regularly 
introduced  orally.  Here  are  a few  illustrations: 

The  meaning  of  a fractional  unit  (page  101) 

Changing  fractions  to  equal  fractions  with  larger  or 
smaller  fractional  units  (pages  106  and  107) 

Improper  fractions  and  mixed  numbers  (pages  114 
and  115) 

Borrowing  in  subtracting  mixed  numbers  (pages  154 
and  155) 

Estimating  the  whole  quotient  (page  179) 

Varied,  challenging,  and  interesting  oral  exer- 
cises provide  cumulative  review  of  meanings,  rela- 
tionships, and  generalizations.  Such  exercises  may 
be  easily  identified  by  these  titles: 

So  You  Won’t  Forget!  (pages  100,  143,  and  274) 

Right  or  Wrong?  Prove  It!  (pages  113  and  150) 

To  Bring  You  Up  to  Date!  (page  190) 

Yes  or  No?  Why?  (page  247) 


One  purpose  of  the  oral  work  is,  of  course,  to 
provide  you  with  as  much  help  as  possible  in  the 
guidance  of  class  discussion.  Another,  and  prob- 
ably even  more  important  purpose,  is  to  provide 
material  that  will  enable  you  to  keep  track  of  the 
thought  procedures  your  pupils  are  using.  Paper- 
and-pencil  assignments  are  inferior  to  oral  reports 
as  means  of  revealing  children’s  mental  processes. 
When  you  have  only  the  written  record  before  you, 
you  know  the  results  of  thinking,  the  product  of 
thinking;  but  with  this  record  alone  you  cannot 
with  much  confidence  get  behind  the  product  to 
the  process  used. 

There  has  been  a tendency  to  neglect  the  mat- 
ter of  thought  processes  used  by  pupils  as  they 
learn  arithmetic.  You  well  know  that  correct  an- 
swers may  be  arrived  at  by  faulty  methods,  even  by 
juggling  numbers,  and  that  incorrect  answers  may 
result  from  good  thinking  which  has  gone  astray 
at  some  minor  point.  Both  happenstances,  perhaps 
not  evident  in  written  work,  become  unmistakably 
clear  when  children  “think  out  loud” — hence,  the 
prominence  given  oral  work  in  the  text. 

If  faulty  mental  processes  can  be  checked  early, 
much  future  trouble  will  be  avoided.  Most  teach- 
ers have  had  the  experience  of  discovering  some 
slight  misconception  that  has  acted  as  a barrier  to 
further  learning.  If  these  barriers  are  not  removed, 
the  learning  process  is  impeded,  confusion  sets  in, 
and  the  child  despairs.  Often  proper  use  of  oral 
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work  will  rectify  the  misconception  and  set  the 
child  free  to  learn. 

Frequently,  pupils  find  oral  work  more  stimulat- 
ing than  the  teacher’s  explanation  followed  only  by 
written  practice.  Not  only  in  arithmetic,  but  in 
other  areas,  pupils  need  opportunities  to  develop 
confidence  in  oral  expression  of  ideas. 


III.  Practice  Material 


Reteaching  and  practice  are  vital  to  instruction. 


Once  children  understand  what  they  are  learn- 
ing, they  need  practice  to  become  more  proficient 
in  their  skills  and  to  fix  those  skills  for  long-time 
retention.  Immediately  following  the  initial  devel- 
opment in  the  text,  and  in  mixed-practice  exercises 
appearing  thereafter,  you  will  find  ample  practice 
material  for  each  new  skill.  Further  practice  is 
provided  at  the  end  of  the  text,  where  there  is  a 
reservoir  of  “Extra  Practice.”  This  extra  practice 
is  to  be  drawn  upon  whenever  the  amount  of  prac- 
tice in  the  text  is  less  than  enough  to  develop  the 
desired  degree  of  competence.  References  on  the 
proper  text  pages  serve  as  a guide  to  use  of  ap- 
propriate Extra  Practice  Sets.  When  so  mentioned 
in  the  text,  the  corresponding  teaching  pages  in  the 
Manual  will  show  the  reproduced  sets  (with  an- 
swers in  red).  As  a further  aid,  the  Manual  index 
lists  practice  sets  by  number  and  refers  to  the 
Manual  page  where  the  answers  may  be  found  in 
case  you  wish  to  adopt  your  own  procedure  for 
assigning  the  sets. 

The  Extra  Practice  material  is  also  intended  for 
use  in  providing  for  individual  differences.  Slower 
learners  need  extra  practice,  and  on  occasion  so  do 
the  more  capable  children.  This  work  offers  the 
means  for  practice  that  will  give  the  slower  learners 
further  impetus  and  the  more  capable  learners 
greater  facility  as  well. 


IV.  The  Evaluation  Program 

The  unusually  complete  program  for  evalua- 
tion comprises  six  types  of  test: 

1.  Pre-tests  to  inventory  retention  of  previously- 
learned  skills  (see  pages  7,  8,  10,  18,  19,  etc.,  in  the 
text) 

2.  Chapter  achievement  tests  in  computation  (see 
page  33  in  the  text) 

3.  Chapter  diagnostic  tests  in  computation  (see 
page  32  in  the  text) 

4.  Chapter  tests  of  information  and  meanings  (see 
page  31  in  the  text) 

5.  Chapter  tests  in  problem-solving  (see  pages  32 
and  33  in  the  text) 

6.  Term  tests  (see  pages  304-308  in  the  Manual) 

The  inventory  tests,  item  1,  help  determine 
pupils’  backgrounds  and  readiness  for  learning. 

Chapter  tests,  items  2-5  above,  are  intended  to 
measure  achievement  and  to  diagnose  shortages 
over  fairly  extensive  periods  of  time.  If  you  wish 
to  use  the  computation  tests  in  the  text  for  prac- 
tice purposes,  you  will  find  alternate  tests  in  this 
Manual,  pages  301-303. 

Two  optional  term  tests  are  provided  in  the 
Manual,  one  set  for  each  term,  on  pages  304-308. 

With  this  array  of  tests  you  will  be  able  to  de- 
termine, at  any  time,  both  the  strengths  and  weak- 
nesses of  your  pupils  in  most  of  the  essential  areas 
of  arithmetical  learning.  More  than  that,  your 
pupils  will  have  corresponding  information  for 
their  own  enlightenment,  stimulation,  and  help. 
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Another  value  of  such  a battery  of  tests  is  that 
the  pupil  develops  a certain  self-reliance.  Infor- 
mal tests  in  the  number  presented  in  this  series 
tend  to  carry  the  pupil  beyond  his  first  fright 
into  a more  casual  frame  of  mind  in  approaching 
tests;  he  then  attacks  the  work  with  more  objec- 
tivity. Also,  the  teacher  gains  a better  knowledge 
of  the  areas  of  doubtful  understanding.  Situations 
which  otherwise  might  go  untouched  for  some 
time  to  the  detriment  of  the  pupil  are  readily 
located,  analyzed,  and  corrected  with  frequent 
testing.  Repeated  practice  on  newly-learned  and 
previously-mastered  skills  is  provided.  By  dint  of 
such  a testing  program,  capability  is  kept  at  a uni- 
form level  and  no  one  phase  slips  behind  the 
other. 

Provisions  for  individual  Differences 

That  children  differ  both  in  capacity  and  in 
achievement — and  that  they  differ  over  a wide 
range — is  by  now  a trite  observation.  Just  what  is 
to  be  done  about  these  differences  is,  however, 
another  matter.  Certainly  the  common  practice  of 
using  symbols  in  arithmetic  texts,  some  to  desig- 
nate exercises  for  slow  learners,  others  for  more 
capable  children,  does  not  meet  the  need.  The 
designated  activities  are  far  too  few  and  are  too 
unevenly  scattered  throughout  the  books  to  de- 
serve being  called  “a  program  to  meet  individual 
differences”;  and  the  space  devoted  thereto  may 
be  much  better  employed  for  other  purposes. 


In  Arithmetic  We  Need , each  teaching  lesson  in 
the  text  is  used  for  a full,  complete  development 
of  arithmetical  content,  and  a very  complete  pro- 
gram for  differentiating  instruction  is  provided  in 
the  accompanying  Manual  and  Workbook. 

This  does  not  mean  that  the  text  serves  no  pur- 
pose in  the  matter  of  individual  differences.  The 
tests  provided  are  of  value  in  locating  children  in 
difficulty  and,  when  supplemented  by  interviews, 
in  diagnosing  the  sources  of  their  difficulty.  Men- 
tion, too,  has  been  made  of  the  reservoir  of  prac- 
tice material  in  the  text  as  offering  one  kind  of 
help  in  dealing  with  individual  differences,  but  the 
Manual  affords  a better  and  a more  comprehensive 
way  of  offering  suggestions.  Moreover,  these  sug- 
gestions can  be  made  more  effective  through  pre- 
senting them  in  the  Manual,  since  they  can  be 
related  directly  to  the  teaching  program,  lesson 
by  lesson. 

A word  should  be  added  about  the  Workbook. 
The  Workbook  is  not  a duplicate  of  the  text- 
book, nor  is  it  a drill  book.  Instead,  it  has  been 
designed  with  special  attention  to  individual  dif- 
ferences. Where  understanding  needs  reinforce- 
ment, the  Workbook  enables  the  pupil  to  study  out 
the  idea  again.  Where  skills  seem  to  be  unusually 
difficult,  the  Workbook  provides  extra  practice. 

The  presentation  in  the  Workbook  does  not  re- 
peat that  in  the  text.  Development  proceeds  along 
parallel  lines,  serving  the  pupil  as  a check  to  see 
whether  he  has  understood  the  point  at  hand  in 
the  text.  Each  Workbook  section  contains  only 
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the  vital  points  from  the  text  with  a few  selected 
examples.  Functional  illustrations  also  aid  in  clari- 
fying less  easily  learned  concepts. 

The  combination  (a)  of  a teacher  well  prepared 
in  the  mathematics  of  arithmetic  and  sensitive  to 
the  social  uses  of  arithmetic  and  to  the  way  chil- 
dren learn;  (b)  of  a good  textbook;  (c)  of  a manual 
full  of  helpful  ideas;  ( d ) of  a workbook  written 
with  the  deviating  child  in  mind — this  combina- 
tion is  hard  to  equal  in  working  out  a real  program 
for  meeting  learning  differences  among  children. 


Making  Arithmetic  Function 


Up  to  this  point  we  have  dealt  with  topics  re- 
lating chiefly  to  the  mathematical  aim  of  arithme- 
tic. This  fact,  however,  will  not  be  construed  to 
mean  that  we  are  indifferent  to  the  social  aim. 
We  have  mentioned  the  latter  aim  too  often  to 
warrant  this  idea,  and  we  repeat  once  again  our 
belief  that  arithmetic  must  be  taught  so  that  it 
functions  in  the  lives  of  children  as  they  learn  it. 

Nevertheless,  it  remains  true  that  the  ultimate 
achievement  of  the  social  aim  is  uniquely  the  re- 
sponsibility of  the  teacher.  As  authors,  we  have 
gone  as  far  as  we  can  go.  We  have  consistently 
pictured  arithmetic  as  a normal,  natural  phase  of 


life  by  showing  the  many  situations  in  which  it 
occurs  and  the  many  ways  in  which  it  is  helpful. 
But  after  all,  what  we  have  had  to  say  is  arithmetic 
in  a book  and,  while  much  of  the  program  must 
come  from  books,  there  must  also  be  provision  for 
arithmetic  in  life. 

The  list  below  suggests  ways  to  get  part  of  the 
arithmetic  program  away  from  the  book  and  into 
the  daily  activities  of  your  pupils  because  only  by 
so  doing  will  they  really  comprehend  its  value. 

1.  Have  your  pupils  cite  real  occurrences  matching 
those  described  in  the  various  problems  of  the  text- 
book, thus  relating  what  they  read  to  their  own 
experiences. 

2.  Encourage  your  pupils  to  extend  sets  of  prob- 
lems to  include  related  experiences  in  their  lives. 

3.  Take  advantage  of  the  opportunities  available 
for  using  familiar  arithmetic  and  for  motivating  new 
learning  in  the  activity  units  organized  in  your  grade 
or  class. 

4.  Consider  what  can  be  done  with  arithmetic  as 
you  teach  other  subjects.  Even  the  simple  "history" 
and  "geography”  of  Grade  5 contain  much  quantita- 
tive matter  and  many  quantitative  expressions. 

5.  Do  not  overlook  the  arithmetic  that  is  part  of 
many  routine  activities  in  the  classroom  (e.g.,  passing 
papers  and  estimating  needed  supplies)  and  in  the 
direction  of  special  projects  (e.g.,  the  holding  of  sales, 
the  collecting  of  rummage  and  other  things). 

6.  Look  for  arithmetic  in  the  incidental  happenings 
in  the  school  and  call  it  to  the  attention  of  your  pupils. 
Children  must  come  to  school  and  be  at  other  places 
at  stated  hours.  How  can  they  do  these  things  without 
using  numbers?  How  can  they  keep  score  in  games, 
and,  in  some  cases,  play  them  without  arithmetic? 

7.  Hold  children  to  precision  in  the  quantitative 
aspects  of  the  reports  they  make. 

8.  Encourage  children  to  keep  arithmetic  note- 
books and  to  make  arithmetic  collections  which  will 
contain  illustrations  of  arithmetical  usages  found  in 
newspapers  and  magazines,  advertisements,  and  the 
like. 

9.  In  introducing  a new  arithmetical  skill,  relate  it 
to  some  natural  or  contrived  situation  in  the  classroom 
to  impress  children  with  the  usefulness  of  the  thing 
they  are  about  to  learn. 

The  catalogue  of  nine  items  above  does  not  ex- 
haust the  possibilities.  Perhaps  the  most  valuable 
and  practical  hint  that  can  be  given  is  this:  Become 
steadily  more  sensitive  yourself  to  the  ways  in 
which  arithmetic  contributes  to  the  ease  and  rich- 
ness of  your  living.  You  will  then  be  in  a better 
position  to  interpret  these  values  to  those  you  teach. 
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Carrying  in  addition  is  easy  when  the  regrouping 
is  shown  first  with  bundle  numbers,  then  with 
words,  and  finally  with  figures. 
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Teaching  Chapter  1 of  Grade  5 

A separate  subdivision  with  a heading  similar  to  that  above  is  provided  in 
this  Manual  to  accompany  each  chapter  of  the  text.  The  general  pattern  for 
each  subdivision  is  to  provide  first  an  overview  of  the  chapter  by  presenting 
the  learning  outcomes  expected  and  a discussion  of  certain  of  these  outcomes. 
The  remainder  of  each  subdivision  is  devoted  to  a detailed  discussion  of  the 
teaching  of  each  lesson. 


Introduction 

To  develop  confident,  self-reliant  learners  of 
arithmetic  in  Grade  5,  it  is  desirable  to  devote 
some  time  early  in  the  year  to  an  overview  of  the 
work  of  earlier  grades.  For  some  children  new 
learnings  or  relearnings  will  result  while  other 
children  will  gain  the  satisfaction  that  comes  from 
realizing  that  they  have  a firm  foundation  upon 
which  to  build  new  abilities,  knowledge,  and  un- 
derstandings. The  principal  purpose  of  Chapter  1 
is  to  review  what  was  taught  about  addition  and 
subtraction  in  Grades  3 and  4. 

I.  Learning  Outcomes  in  Chapter  1 

The  most  convenient  way  to  summarize  the 
content  of  Chapter  1 is  by  means  of  the  following 
list  (similar  lists  preface  each  teaching  chapter  to 
focus  your  planning): 

1 . Ability  to  read  and  write  numbers  to  999,999 

2.  Ability  to  read  and  write  Roman  numerals 

3.  Knowledge  of  the  100  basic  number  facts  in 
addition  and  subtraction 

4.  Ability  to  work  addition  examples  of  the  fol- 
lowing types  with  and  without  carrying: 

a.  A 1 -place  and  a 2-place  number 

b.  Two  addends  of  from  2 to  5 places  each 

c.  Columns  of  3 to  5 addends  with  2 to  5 places 
each 

d.  Money  numbers  in  the  kinds  of  additions  above 


5.  Ability  to  work  subtraction  examples  of  the 
following  types  first  without  borrowing  and  later 
with  borrowing: 

a.  A 1 -place  from  a 2-place  number 

b.  Minuends  and  subtrahends  ranging  from  2 to 
5 places 

c.  Minuends  with  from  1 to  4 zeros 

d.  Money  numbers  in  the  kinds  of  subtraction  listed 
in  a to  c 

6.  Ability  to  solve  problems  involving  the  skills 
listed  in  items  3-5  above. 

7.  Understandings  of  various  specific  concepts, 
generalizations,  relationships,  and  skills 

8.  Desirable  emotionalized  responses  (attitudes, 
appreciations,  values) 

II.  The  Nature  of  the  Major  Outcomes 

Ability  to  Read  and  Write  Numbers  to  999,999 
(pages  1-5) 

Pupils  learn  to  read,  write,  an'd  compute  with 
large  numbers  intelligently  only  if  they  under- 
stand numbers  as  part  of  a highly  logical  system. 
In  fulfilling  this  outcome,  pupils  will  gain  a deeper 
insight  into  the  characteristics  of  the  number  sys- 
tem: its  base  is  10;  it  incorporates  the  principle 
of  place  value;  zero  is  both  a number  and  a place- 
holder. These  characteristics  make  it  possible  to 
write  a number  however  large  by  using  only  the  0 
and  the  symbols  from  1 through  9. 
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Understanding  of  the  logic  of  our  number  sys- 
tem is  developed  through  such  activities  as  these: 

a.  Building  numbers  and  taking  them  apart  in  a 
variety  of  ways  (358  = 3 hundreds  5 tens  8 ones,  or 
35  tens  8 ones,  or  3 hundreds  58  ones) 

b.  Noting  the  result  if  one  or  more  figures  in  a num- 
ber are  interchanged  (358 ; 853;  385;  835) 

c.  Noting  the  change  in  a number  if  a figure  is  re- 
placed by  zero  (308  instead  of  358 ; 350  instead  of  358) 

d.  Rounding  numbers  to  the  nearest  10,  100,  and 

1,000 

e.  Rounding  money  numbers  to  the  nearest  dollar 
or  ten  dollars 

Ability  to  Read  and  Write  Roman  Numerals 
(pages  4-5) 

The  superiority  of  the  Hindu-Arabic  system 
stands  out  when  it  is  contrasted  with  the  Roman 
number  system.  While  the  latter  is  not  used  for 
computing,  pupils  do  need  some  understanding  of 
the  meanings  of  the  symbols  and  of  the  principles 
used  in  reading  and  writing  Roman  numerals. 

Knowledge  of  the  100  Basic  Facts  in  Addition 
and  Subtraction  (pages  6-7;  16-18) 

As  pupils  review  or  learn  the  basic  addition  and 
subtraction  facts,  they  should  also  extend  and 
broaden  their  understandings  to  include  ideas  such 
as  the  following: 

a.  Addition  is  related  to  counting  forward;  it  is 
the  process  we  use  to  combine  groups  or  numbers  to 
find  totals. 

b.  Subtraction  is  related  to  counting  backward;  it 
is  the  process  we  use  to  find  remainders  or  differences. 

c.  Groups  or  numbers  which  are  combined  by  addi- 
tion may  be  taken  apart  by  subtraction,  so  addition  and 
subtraction  are  opposite  processes. 

d.  The  sum  is  independent  of  the  order  in  which 
the  addends  are  combined. 

e.  If  we  know  the  sum  and  one  addend,  we  can  find 
the  other  addend  by  subtracting. 

/.  Only  like-things  can  be  added  or  subtracted.  (If 
we  are  to  express  the  total  number  of  roses,  lilies,  and 
daisies  in  a bouquet,  we  must  think  of  them  as  flowers.) 

An  understanding  of  the  interrelationships  of 
addition  and  subtraction  greatly  reduces  the  work 
involved  in  learning  the  basic  facts.  For  example, 
studying  together  the  related  facts  in  the  whole 
story  for  6,  7,  and  13  (6+7  = 13;  7+6=  13; 
13—6=7;  13— 7 = 6)  is  both  an  aid  in  learning 
the  facts  and  in  discovering  how  addition  and  sub- 
traction are  related. 

Pupils  are  guided  also  to  discover  and  utilize  a 
variety  of  other  relationships. 


a.  The  doubles  are  helpers  for  near  doubles  in  ad- 
dition. (7  + 7 = 14,  so  7 + 8 = 15.) 

b.  The  doubles  in  addition  are  helpers  in  subtract- 
ing half  of  a number.  (8  + 8 = 16,  so  16  — 8 = 8. 
Half  of  16  = 8). 

c.  In  addition,  making  a ten  first  is  a helper. 
(7  + 5 = 12  because  7 + 3,  of  the  5,  = 10,  and 
10  + 2,  the  rest  of  5,  = 12.) 

d.  In  subtraction,  subtracting  from  10  first  is  a 
helper.  (8  from  13  = 5 because  8 from  10  = 2,  and 
2 + 3,  the  rest  of  13,  = 5.) 

The  text  (on  pages  7 and  1 8)  contains  inventory 
tests  to  assist  each  pupil  in  locating  addition  and 
subtraction  facts  which  he  still  needs  to  study. 
Pupils  who  fail  to  respond  automatically  to  a large 
number  of  facts  will  require  reteaching  of  the  im- 
portant understandings  listed  above.  These  pupils 
have  probably  been  relying  upon  repetitive  drill 
alone  as  a method  of  learning  rather  than  upon  an 
intelligent  use  of  number  relationships. 

Many  children  in  Grade  5 will  need  your  as- 
sistance in  interpreting  and  using  the  different 
thought  patterns  for  addition  and  subtraction. 
Some  children  think  of  “8  from  15”  as  different 
from  “15  minus  8.”  These  children  need  to  use 
objects  in  dramatizing  the  combining  and  separat- 
ing of  groups.  They  will  also  need  practice  in  de- 
scribing the  action  verbally  in  all  the  different  lan- 
guage forms,  and  in  making  a number  record  to 
show  the  action  in  the  equation  form  and  in  the 
vertical  form,  as  shown  below  for  8 + 7 and  15—8. 

8+7=  15  8 15-  8 = 7 15 

+ 7 -% 

15  7 


Ability  to  Work  Addition  Examples  with  and 
without  Carrying  (pages  8-13,  15) 

After  pupils  have  reviewed  the  meaning  and  use 
of  addition  and  have  worked  to  gain  automatic  re- 
sponses for  the  basic  addition  facts,  they  take  In- 
ventory Test  2 to  evaluate  their  ability  to  add  by 
family  endings.  Far  too  many  children  resort  to 
finger  counting  when  they  must  add  a 1 -place  num- 
ber to  a 2-place  number,  as  in  adding  columns. 
These  children  need  practice  in  differentiating  be- 
tween examples  in  which  the  ten’s  number  in  the 
sum  will  be  the  same  as  the  ten’s  number  in  the 
2-place  addend  and  examples  in  which  the  ten’s 
number  in  the  sum  will  be  1 larger  than  the  ten’s 
number  in  the  2-place  addend.  (34  + 5 = 39,  and 
37  + 8 = 45) 
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This  skill  involves  the  same  understanding  of 
number  relationships  as  that  in  carrying,  but  add- 
ing by  families  is  not  presented  as  carrying.  To 
add  columns  effectively,  it  is  necessary  to  learn  to 
think  the  ten’s  number  and  the  one’s  number  of 
each  sum  simultaneously.  For  26+9  we  do  not 
think  “15,  carry  1;  35.”  We  think  “35”  im- 
mediately. 

In  Inventory  Test  3,  pupils  evaluate  their  ability 
to  do  the  kinds  of  addition  examples  presented  in 
Grades  3 and  4.  Pupils  who  have  difficulty  are 
helped  by  systematic  redevelopment  of  the  funda- 
mental generalizations  for  adding  with  carrying. 
Then  the  difficulty  is  extended  to  include  5-place 
addends  with  sums  of  5 or  6 places.  Pupils  recall 
that  our  numbers  belong  to  a ten-system  in  which 
we  regroup  10  of  each  smaller  unit  as  1 of  the  next 
larger-sized  unit.  Accordingly,  10  ones  are  re- 
grouped and  “carried”  as  1 ten;  10  tens  are  re- 
grouped and  “carried”  as  1 hundred,  etc.  Carried 
tens  are  added  with  the  given  tens  in  the  example; 
carried  hundreds  are  added  with  the  given  hun- 
dreds, etc. 

Ability  to  Work  Subtraction  Examples  with 
and  without  Borrowing  (pages  19-23) 

The  meaning  and  uses  of  subtraction  are  re- 
viewed on  pages  16  and  17.  Subtraction  is  used  in 
remainder  situations  to  find  the  number  left  and 
the  number  gone.  In  comparison  situations,  sub- 
traction is  used  to  find  the  difference  between  two 
numbers  and  the  other  part  of  a number.  On 
page  1 8,  pupils  take  a test  on  the  basic  subtraction 
facts  and  study  those  which  cause  them  difficulty. 

On  page  19,  pupils  take  Inventory  Test  5 to 
evaluate  their  ability  to  subtract  a 1 -place  number 
from  a 2-place  number.  For  this  ability,  pupils 
need  to  differentiate  between  “families”  of  exam- 
ples in  which  the  ten’s  number  in  the  remainder 
will  be  the  same  as  the  ten’s  number  in  the  minuend 
and  examples  in  which  the  ten’s  number  in  the 
remainder  will  be  1 smaller  than  the  ten’s  number 
in  the  minuend  (39  — 5 = 34  and  45  — 8 = J7). 
When  pupils  know  the  basic  subtraction  facts  per- 
fectly and  are  able  to  bridge  backward  from  one 
decade  to  the  preceding  one,  they  develop  the  abil- 
ity to  think  the  ten’s  number  and  the  one’s  number 
of  each  remainder  immediately. 

In  Inventory  Test  6,  pupils  evaluate  their  abil- 
ity to  work  all  the  kinds  of  subtraction  examples 


presented  in  Grades  3 and  4.  Pupils  who  need  help 
are  given  a systematic  redevelopment  of  the  funda- 
mental generalizations  for  borrowing.  The  borrow- 
ing difficulties  are  increased  to  include  5-place 
minuends  and  borrowing  4 times.  Pupils  are  given 
practice  in  deciding  when  borrowing  is  necessary 
and  why.  They  recall  that  we  can  reverse  the  pro- 
cedure used  in  carrying  in  addition  and  can  “break 
down”  or  “change”  a larger-sized  unit  into  10  of 
the  next  smaller-sized  unit.  Pupils  interpret  the 
phrase  “borrow  1 ten”  as  meaning  that  we  change 
1 ten  to  10  ones  and  use  these  10  ones  with  the 
given  ones  in  the  minuend.  “Borrow  1 hundred” 
means  that  we  change  1 hundred  to  10  tens  and  use 
these  10  tens  with  the  given  tens  in  the  minuend. 

Pupils  also  need  to  understand  the  structure  of 
the  number  system  and  to  relate  borrowing  to 
carrying.  If  they  understand  the  procedure  in  bor- 
rowing 1 ten  or  1 hundred,  they  are  able  to  con- 
tinue the  same  general  idea  to  include  borrowing 
1 thousand  or  1 ten-thousand.  Note  also,  that 
special  help  is  provided  when  the  minuend  con- 
tains one  or  more  zeros  (box  F on  page  21  in  the 
text  and  boxes  C,  D,  and  E on  page  22). 

Ability  to  Solve  Problems  (pages  6,  14-17, 
23,  24,  27-30) 

In  Chapter  1 pupils  solve  problems  involving 
only  addition  and  subtraction,  but  they  are  pro- 
vided with  experiences  which  enable  them  to  apply 
these  processes  with  confidence  and  success.  The 
problem-solving  lessons  follow  this  sequence: 

a.  Development  of  the  meanings  and  functions  of 
addition  (page  6) 

b.  Study  of  the  various  language  forms  in  which  the 
need  for  addition  may  be  indicated  (page  14) 

c.  Formulation  of  problem  questions  to  be  answered 
by  addition  (page  15) 

d.  Development  of  the  meanings,  functions,  and 
language  forms  for  subtraction  (pages  16-17) 

e.  Formulation  of  problem  questions  to  be  answered 
by  subtraction  (page  23) 

/.  Solution  of  problems  in  which  pupils  must  dif- 
ferentiate between  addition  (putting-together)  and  sub- 
traction (taking-apart)  situations  (page  27) 

g.  Solution  of  challenging  problems,  the  data  for 
which  must  be  obtained  from  a table  (page  30) 

This  chapter  also  introduces  pupils  to  the  prob- 
lem-solving helps  listed  in  a-c  at  the  top  of  the 
first  column  on  the  next  page.  These  will  receive 
emphasis  throughout  Grade  5. 
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a.  Representation  by  means  of  a number  line  of  the 
number  relationships  given  in  a problem  (page  24) 

b.  Representation  of  the  missing  number  by  the 
letter  n (pages  24-26) 

c.  Use  of  rounded  numbers  to  obtain  estimated  an- 
swers which  serve  as  a means  of  judging  the  reason- 
ableness of  the  exact  answer  (pages  28-29) 

Understanding  of  Various  Specific  Concepts, 
Generalizations,  Relationships,  and  Skills 


1 . Concepts  and  essential  technical  terms: 


add,  addition 

number  line 

addend 

ones 

borrow 

place  value 

carry 

plus 

change  (making  change) 

price  list 

compare 

remainder 

comparison 

Roman  numerals 

decimal  point 

rounded  numbers 

degree  (temperature) 

subtract,  subtraction 

difference 

subtrahend 

doubles 

sum 

estimate 

table  (numbers  in  a table) 

facts  (number  facts) 

teen  number 

families  (number  families) 

temperature 

hundreds 

tens 

hundred  thousands 

ten  thousands 

like  (numbers) 

thousands 

minuend 

total 

near  doubles 
number  families 

whole  story 

2.  Important  relationships  and  generalizations. 
All  relationships  and  generalizations  developed  in 
the  text  appear  in  heavy  type.  The  majority  of 
these  relate  to  logical  principles  that  help  tie  arith- 
metic together  into  a rational  system.  The  state- 
ment of  each  logical  principle  is  withheld  until  its 
meaning  and  significance  have  been  carefully  and 
systematically  developed.  It  is  not  intended  that 
pupils  be  required  to  memorize  these  statements. 


They  are  merely  the  verbal  formulation  of  impor- 
tant meanings  and  understandings,  and  it  is  the 
understandings  you  must  make  certain  pupils  have 
gained. 

The  generalizations  appearing  in  Chapter  1 will 
be  found  on  the  following  pages  in  the  text  (and 
on  the  corresponding  reproduced  pages  in  this 
Manual):  pages  6,  16,  17,  24,  25,  26. 

3.  Skills  beyond  those  already  listed: 

a.  Ability  to  count  money,  knowing  the  values  of 
various  coins  and  bills  (page  13) 

b.  Ability  to  make  change  from  amounts  to  $5.00 
(page  26) 

Desirable  Emotionalized  Responses  (Atti- 
tudes, Appreciations,  Values) 

As  children  learn  arithmetic,  they  should 

a.  Attach  value  to  order,  precision,  and  accuracy  in 
quantitative  matters. 

b.  Appreciate  the  logic  of  arithmetic  and  of  arith- 
metical procedures. 

c.  Approach  each  successive  learning  task  with  the 
intent  and  the  will  to  understand  and  to  succeed. 

d.  Acquire  the  disposition  to  use  arithmetic  and  the 
habit  of  using  it  in  practical  ways  in  their  lives,  thereby 
fulfilling  the  social  aim  of  arithmetic. 

These  emotionalized  responses  are  not  out- 
comes set  for  attainment  in  Chapter  1,  nor,  for 
that  matter,  in  Grade  5 alone.  Rather,  they  are 
goals  for  arithmetic  instruction  from  kindergarten 
into  high  school.  But  it  is  important  to  list  these 
outcomes  for  Grade  5,  and  for  each  chapter  in  the 
Grade  5 text,  because  every  experience  with  num- 
ber can  make  its  contribution  toward  these  desired 
ends.  As  objectives  of  instruction  these  particular 
attitudes,  appreciations,  and  values  deserve  your 
attention  as  fully  as  do  the  more  commonly- 
mentioned  objectives  of  skills  and  meanings. 
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Aniitr-s 


Mltericimmi. 
WEDNESDAY 
Thursday 
pr  i DAY 

Saturday 


Teaching  Page  1,  the  Page  Opposite, 
and  Page  2 

Pupil’s  Objectives:  (a)  To  acquire  a mature 
understanding  of  the  characteristics  of  our  Hindu- 
Arabic  number  system;  ( b ) to  gain  confidence  in 
reading,  building,  and  analyzing  5-  and  6-place 
numbers. 

Background.  As  pupils  have  progressed  through 
the  grades,  they  have  been  acquiring  an  insight  into 
many  characteristics  of  our  number  system. 


Reading  and  Writing  Large  Numbers 

5-  and  6-place  numbers  [O] 

1.  Bob’s  teacher  took  the  children  in  the  class  to  Hampton 
Fair.  From  the  sign,  Bob  read  how  many  people  had  attended 
the  Fair  each  day.  Can  you  read  those  numbers? 

We  usually  read  numbers  from  left  to  right  but,  if  you  have 
trouble  reading  large  numbers,  study  the  work  below.  Try 
reading  first  the  three  figures  at  the  right  end  of  the  number. 
Then  keep  building  on  until  you  can  read  all  of  the  number. 

Last  year,  the  total  attendance  at  the  Fair  was  198,642. 

[ first  read  ♦ 642; 

To  help  | next  read * 8,642  (8  thousand  642); 

you  read  j then  read  — > 98,642  (98  thousand  642); 

198,642,  ( then  read  ->  198,642  (198  thousand  642). 


2.  Read  each  figure  in  the  box 
at  the  right  and  tell  its  place  value. 

3.  The  1 in  hundred-thousand’s 

Xesrv-  tfuru^a^idh 

place  and  the  9 in place  and  the 

8 in place  are  read  together  as 

198  thousands. 


Read  each  number  in  rows  4 and  5.  Then  write  it  on  the 
board  with  place- value  names,  as  198,642  is  written  in  the  box. 
abed 

4.  7,840  69,750  470,906  478,13 


34,026 


146,208 


600,542 


608,207 

iOMd'J’, 

6.  Where  are  the  commas  placed  In  the  numbers  above 


7.  Tell  which  places  are  filled  by  zeros  in  the  numbers  above] 

ad  : /,  38(o ; 4,  OOO;  2,  7 <?/;  /OJ  [w| 

8.  On  your  paper  write  three  4-place  numbers  .A 

9.  Write  three  6-place  numbers  so  that  each  has  a zero  ii 
ten-thousand’s  place.  Mtcc&saJ:  302,000;  60#,  7 25;  /0%(o¥^ 


10.  Write  “six  thousand  nine  hundred  eleven”  using  figures! 

<q,<7r 


a.  It  is  a tens  system,  because  10  of  each  smaller 
unit  makes  one  of  the  next  larger  unit  (10  ones  = 1 ten; 
10  tens  = 1 hundred,  etc.).  More  precisely,  10  is  the 
base,  or  standard  unit,  in  our  decimal  system. 

b.  It  employs  the  principle  of  place  value,  because 
the  value  of  a digit  is  determined  by  the  place  or  po- 
sition in  which  it  is  written.  In  23,  the  3 means 
3 ones;  in  302,  the  3 means  3 hundreds. 

c.  It  has  only  10  digits  (0,  1,  2,  3,  4,  5,  6,  7,  8,  9), 
but  with  them  we  can  write  any  number  however  large. 

d.  Zero  as  a number  means  not  any , as  in  6 — 6 = 0. 
Zero  also  serves  as  a place-holder  in  a number  when 
there  is  no  digit  to  write  in  a place.  In  308,  zero  means 
no  tens  and  it  holds  ten’s  place. 
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e.  Each  place  or  position  in  a number  has  a name 
which  indicates  its  value — ones,  tens,  hundreds,  etc. 

It  is  not  necessary  nor  desirable  for  pupils  in 
Grade  5 to  be  able  to  describe  verbally  the  above 
characteristics  of  the  number  system.  Pupils 
should,  however,  gain  increased  understandings 
through  participation  in  activities  similar  to  those 
suggested  in  the  text  and  in  the  remaining  portion 
of  this  teaching  lesson. 


Pre-book  Lesson  (page  1) 

1.  Read  to  the  class  a newspaper  clipping,  an 
article  from  a current  periodical,  or  an  excerpt 
from  a fifth-grade  social-studies  book  which  con- 
tains several  4-,  5-,  and  6-place  numbers.  Write 
these  numbers  on  the  board  and  have  them  read. 

2.  To  give  pupils  confidence  in  their  ability  to 
read  large  numbers,  write  on  the  board  a 3-place 
number  and  have  it  read.  Change  the  number  first 
into  a 4-place,  then  a 5-place,  and  then  a 6-place 
number  by  writing  digits  in  thousand’s,  ten- 
thousand’s,  and  hundred-thousand’s  places,  as  in 
box  A below.  As  each  digit  is  written,  have  the 
new  number  read. 


A 358 

4,358  (4  thousand  358) 
24,358  (24  thousand  358) 
624,358  (624  thousand  358) 


This  procedure  emphasizes  the  fact  that  there 
is  nothing  new  about  reading  624  (in  624,358)  ex- 
cept to  say  “thousand”  after  it. 

In  a similar  manner  build  up  and  have  read  num- 
bers in  which  zeros  occur  in  one  or  more  places, 
as  in  box  B below. 


3.  To  emphasize  the  value  of  a digit  in  a num- 
ber, use  colored  chalk  to  replace  one  of  the  digits 
with  a zero.  Change  375,892  to  370,892.  Have  the 
changed  number  read  and  let  pupils  tell  how  much 
was  subtracted  from  the  original  number  when  the 
digit  was  changed  to  zero. 

Reverse  this  procedure  by  replacing  a zero  with 
some  digit  from  1 to  9.  Pupils  should  then  tell 


how  much  was  added  to  the  number  by  the  change 
in  the  figures. 

Book  Lesson  (page  1).  Note  the  clue  caption 
in  the  upper  right-hand  corner  of  the  text  page 
(the  words  5-  and  6-place  numbers).  This  kind  of 
helpful  information  is  given  in  the  same  way  for 
all  lessons  except  those  with  self-explanatory  titles. 
Notice  also  that,  for  your  added  convenience,  an- 
swers are  printed  in  red  on  the  Manual  reproduc- 
tion of  the  text  page. 

Ex.  1-7:  The  [O]  beside  the  clue  caption  means 
that  this  portion  of  the  lesson  is  to  be  done  as 
oral  work. 

Ex.  8-10:  The  [W]  at  the  right  near  the  bottom 
of  the  page  means  that  the  rest  of  the  page  is  writ- 
ten work. 

Pre-book  Lesson  (page  2) 

1.  Review  the  building  of  4-,  5-,  and  6-place 
numbers  using  representative  materials  and  dram- 
atization. 

2.  Provide  a supply  of  counters  that  can  be 
fastened  together,  such  as  drinking  straws,  colored 
sticks,  or  cardboard  tickets.  Have  some  hundred- 
bundles,  ten-bundles,  and  single  counters  available. 
Put  them  into  boxes  or  place-value  pockets  appro- 
priately labeled.  Also,  provide  empty  boxes  labeled 
Thousands , Ten  thousands , and  Hundred  thousands 
and  let  children  pretend  that  they  contain  various 
numbers  of  bundles  (different  colored  counters, 
standing  for  1,000’s,  10,000’s,  and  100,000’s,  may 
be  used  if  desired). 

To  build  or  assemble  the  number  4,326  a pupil 
may  use  this  procedure: 

Reach  into  the  thousand’s 
ing  he  is  taking  out  a bundle 

Reach  into  the  appropri- 
ate box  and  take  out  3 hun- 
dred-bundles, 2 bundles  of 
ten,  and  6 singles. 

The  number  record  of 
the  activity  might  be  writ- 
ten as  in  box  C at  the 
right. 

3.  To  dramatize  an- 
other way  of  building 
the  number  4,326,  re- 
move the  thousand’s  box 
and  leave  only  the  hun- 
dred’s, ten’s,  and  one’s 


box  four  times,  pretend- 
of  1,000  straws  each  time. 
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boxes.  The  pupil  may  then  pretend  that  he  is 
taking  43  hundreds  out  of  the  hundred’s  box,  2 ten’s 
from  the  ten’s  box,  and  6 ones  from  the  one’s  box. 
The  record  may  be  written  as  in  box  D on  page  25. 

4.  Pupils  may  also  tell  how  they  would  get  4,326 
straws  if  the  hundred’s  box  were  removed  and  they 
had  to  use  only  the  ten’s  and  one’s  boxes. 

5.  With  and  without  reference  to  the  boxes,  pro- 
vide practice  in  building  5-  and  6-place  numbers 
in  a variety  of  ways,  as  illustrated  for  the  number 
327,415  in  box  E below. 


E 

327,415  = 3 hundred  thousands,  2 ten  thousands 
7 thousands,  4 hundreds,  1 ten, 
5 ones. 

= 32  ten  thousands,  7 thousands,  4 hun- 
dreds, 1 ten,  5 ones. 

= 327  thousands,  4 hundreds,  1 ten, 
5 ones. 


Book  Lesson  (page  2).  Ex.  1-5:  Oral  work. 
Ex.  6-8:  Written  work. 


Differentiations  and  Extensions 

1.  All  children  may  work  the  following  exercises: 

a.  Write  the  number  that  means 

(1)  7 hundreds,  8 tens,  4 ones. 

(2)  9 thousands,  4 tens,  5 ones. 

(3)  2 thousands,  5 hundreds. 

(4)  6 thousands,  3 tens. 

(5)  5 hundreds,  2 ones. 

(6)  8 thousands,  6 ones. 

b.  In  columns,  write  the  numbers  for  counting  from 

(7)  28  to  128  by  10’s. 

(8)  20  to  200  by  20’s. 

(9)  50  to  1,050  by  100’s. 

c.  Copy  and  write  the  missing  numbers. 

(10)  30,  40,  _?  _,  60,  _?  _,  80,  _?  _,  _?  _,  _?  _,  _?  _, 

} _ 

(11)  76,  86,  _?_,  106,  _?_,  126,  _?  _,  _?  _,  _?  _, 

_}  j>  _ 

(12)  204,  214,  _?  _,  234,  _?  _,  254,  _?  _,  _?  _,  _?  _, 
_?_s  _?_ 

d.  Write  only  the  sums  without  copying  the  numbers. 

(13)  2,000  + 600  + 80  + 5 

(14)  7,000  + 90  + 8 

(15)  15,000  + 800  + 20  + 6 

(16)  40,000  + 6,000  + 80  + 2 

(17)  70,000  + 800  + 90  + 5 

2.  All  children  may  build  charts  for  counting  by 
l’s,  10’s,  100’s,  etc.,  as  started  at  the  right. 


Taking  Large  Numbers  Apart 


To  show  meaning  [O] 


A 

B 

ones  l = lXl 

4,444 

Xem3  10  = 1 X 10 

1 — A = 4X1 

Juim/JAesO)  100  = 1 X 100 

1 — ^40  = 4 X 10 

tPuno&am- 401,000  = 1 X /JDQQ 

^400  = 4 X 100 

//£ZnA0,000  = 1 X 10,000 

—^+4,000  = 4 X 1,000 

i^Wl 00,000  = 1 X 100,000 

4,444 

1.  In  box  A,  each  red  1 has  a different  value  because  its  place 
value  is  different.  Tell  the  place-value  name  of  each  red  1. 
What  are  the  missing  numbers  in  box  A lJu'Jkt'A. 

2.  Taking  numbers  apart,  starting  from  the  right  or  from  the 
left,  helps  to  show  their  meaning.  Tell  the  value  of  each  4 in 
the  number  4,444  starting  from  the  right  (box 

Jvurtvd/ijbcU) ; st&rtf  ; <m&6 

3.  In  the  number  4,444  each  4 has  a value  JO.  times  as  great 
as  that  of  the  4 to  its  right. 

4.  Tell  the  value  of  each 
figure  in  the  number  248,759 
starting  with  the  2.  For  help, 
study  the  work  in  box  C. 

5.  How  much  smaller  do 
we  make  the  number  65^342 


if  we  change  the  7 to  0?A  if 
° SO,  OOO Mao  a 

we  change  the  5 to  0? 


C 

2 X 100,000  = 200,000 
4 X 10,000  = 40,000 

8 X 1,000  = 8,000 

7 X 100  = 700 

5 X 10  = 50 

9 


2 4 8 


9X1  = 

T 

7 5 9 


248,759 


[N* 


6.  Take  apart  375,246,  as  in  box  C,  to  show  its  meaning. 

7.  Write  the  largest  and  the  smallest  „„„ 

9,  999  aruds  /, oSb  99,  999  /O,  OOO  999, 999  a*uS/00,t 

a.  4-place  number; A b.  5-place  number;  A c.  6-place  numbei 

8.  Write  at  least  ten  different  5-place  numbers  using  only  thl 
figures  1,  2,  3,  4,  and  5.  swtJi/ad:  / 1,395;  /3, l95;/9,235;/5,239;5¥,\ 

S3, 9-2/;  5 1,9-32;  92,935;  / 2,593;  9 5,932 


a 

b 

c 

d 

e 

f 

1 

10 

100 

1,000 

10,000 

100,000 

2 

20 

200 

2,000 

20,000 

200,000 

3 

30 

300 

3,000 

30,000 

300,000 

4 

40 

400 

4,000 

40,000 

400,000 

9 

• + 

90 

900 

9,000 

90,000 

900,000 

Comparisons  may  be  made  between  correspond- 
ing numbers  in  different  columns,  thus:  4,000  in 
column  d is  10  times  400;  it  is  100  times  40,  and 
1,000  times  4.  But  4,000  is  only  tV  of  40,000  and 
T^o  of  400,000. 

3 .All  children  may  practice  writing  in  figures 
large  numbers  which  are  written  in  words.  Place  on 
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the  board  numbers  such  as  the  following,  and  others 
like  these,  and  ask  pupils  to  write  them  in  figures: 

a.  Six  thousand  four  hundred 

b.  Eighty  thousand  three  hundred  twenty 

c.  Two  hundred  fifty  thousand  eight  hundred 

d.  Ninety-eight  thousand  two  hundred  ten 

e.  Eight  hundred  fourteen  thousand  sixty 

/.  Seventy-nine  thousand  six  hundred  thirty-one 

4.  For  more  capable  chil- 
dren place  on  the  board 
the  numbers  in  columns  a, 
b,  and  c at  the  right  in 
box  F.  Ask  children  to 
study  each  number  and 
tell  or  write  the  answers  to 
these  questions: 

What  number  must  you 
add  to  each  number  in  col- 
umn a to  make  1,000?  in  column  b to  make  10,000? 
in  column  c to  make  100,000? 


5.  Place  on  the  board  a group  of  4-,  5-,  and 
6-place  numbers  and  ask  pupils  to  analyze  them  in 
the  variety  of  ways  suggested  in  the  Pre-book 
Lesson. 

6.  More  capable  children  may  prepare  a bulletin- 
board  exhibit  of  newspaper  clippings  and  illustrated 
magazine  articles  which  contain  5-  and  6-place 
numbers.  A list  of  life  situations  in  which  large 
numbers  are  used  may  be  prepared. 

Instead  of  an  exhibit,  the  above  types  of  mate- 
rials may  be  placed  in  a class  scrapbook  where  ref- 
erence may  be  made  to  them  from  time  to  time 
throughout  the  year. 

7.  For  slower  learners , use  the  kinds  of  activities 
already  described,  but  make  certain  that  the  pupils 
can  work  successfully  with  4-  and  5-place  numbers 
before  you  assign  analyses  or  comparisons  involving 
6-place  numbers.  Do  a greater  amount  of  oral  work 
with  slower  learners  than  with  the  more  capable 
children. 


NOTES 


Teaching  Page  3 

Pupil’s  Objectives:  {a)  To  review  the  meaning 
and  use  of  rounded  numbers;  ( b ) to  gain  practice 
in  rounding  numbers  having  three  to  six  digits. 

Background.  To  succeed  with  work  in  round- 
ing numbers,  pupils  must  be  able  to  count  by  tens, 
hundreds,  and  thousands;  they  must  grasp  the 
generalization  that  numbers  below  the  halfway  point 
between  even  tens,  hundreds,  or  thousands  are 
rounded  downward  and  numbers  at  or  above  the 
halfway  point  are  rounded  upward. 

Pre-book  Lesson 

1.  Place  on  the  board  statistical  data  related  to 
some  topic  which  pupils  have  covered  in  social 
studies  or  in  reading,  such  as  the  data  given  below 
regarding  the  number  of  acres  contained  in  some 
of  our  national  parks.  Have  pupils  round  each 
large  number  to  the  nearest  ten,  hundred,  or 
thousand. 


Using  Rounded  Numbers 

To  nearest  hundred;  nearest  thousand  [O] 

1.  Jim  said,  “We  have  to  go  about  300  miles  farther.”  From 
the  picture,  tell  what  number  Jim  was  looking  at.  273 

2.  “Yes,  we’ve  come  about  200  miles  from  Los  Angeles,” 
said  Betty.  Why  can  Betty  say  this  ?/  7 7m>  dorMsfoWOtAari/tir/OO 

Jim  and  Betty  had  rounded  the  numbers,  273  and  177, 


National  Park 

Area  in  Acres 

Acadia  (Maine) 

29,978 

Carlsbad  Caverns  (New  Mexico) 

45,846 

Grand  Canyon  (Arizona) 

645,296 

Great  Smoky  Mountains  (North 

Carolina  and  Tennessee) 

507,159 

Hawaii  (Hawaii) 

176,951 

Hot  Springs  (Arkansas) 

1,019 

Isle  Royale  (Michigan) 

133,839 

Mesa  Verde  (Colorado) 

51,018 

Olympic  (Washington) 

887,987 

Platt  (Oklahoma) 

912 

Sequoia  (California) 

385,138 

Wind  Cave  (S.  Dakota) 

27,886 

to  the  nearest  hundred. 

3.  On  a trip,  Sam’s  family  drove  3,794  miles.  Why  could 
Sam  tell  his  class  that  they  drove  about  4 


WOO. XhcvnsJV 3,000- 

Sam  had  rounded  3,794  to  the  nearest  thousand, 
Rounded  numbers  are  helpful  when  we  do  not  need  to  be  exact 

Round  the  numbers  in  columns  a to  d to  the  nearest  hundred 
then  to  the  nearest  thousand.^  Round  the  numbers  in  column! 
e and  f to  the  nearest  dollar^then  to  the  nearest  ten  dollars 

abed  e f 

4.  5,149  4,370  85,214  717,003  $38.15  $143.7: 

5.  2,708  45,891  62,833  529,899  $72.89  $278.3' 


Book  Lesson.  Oral  work. 

Differentiations  and  Extensions 

1.  Slower  learners  may  need  help  in  locating 
the  halfway  number  to  use  as  a guide  in  deciding 
whether  to  round  up  or  down  to  the  nearest  hun- 


dred or  nearest  thousand.  To  round  375  to  the 
nearest  hundred,  have  pupils  count  or  write  the 
numbers  by  10’s  from  300  to  400.  By  circling  the 
halfway  number,  350,  as  in  the  box  on  page  29, 
they  see  that  375  is  closer  to  400  than  to  300. 


-★Answers  Not  on  Reproduced  Page  3- 


Nearest  100 

Nearest  1,000 

Nearest  $1 

Nearest  $10 

a.  5,149 

5,100 

5,000 

e.  $38.15 

$38 

$40 

b.  4,370 

4,400 

4,000 

f.  $143.75 

$144 

$140 

c.  85,214 

85,200 

85,000 

d.  717,003 

717,000 

717,000 

a.  2,708 

2,700 

3,000 

e.  $72.89 

$73 

$70 

b.  45,891 

45,900 

46,000 

f.  $278.39 

$278 

$280 

c.  62,833 

62,800 

63,000 

d.  529,899 

529,900 

530,000 
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Numbers  Written  with  Letters 

Roman  numerals  [O] 

1.  Long  ago,  Romans  wrote  their  numbers  using  only  7 letters. 

Try  to  read  the  Roman  numerals  on  the  books.  /Jjj/5 

2.  Our  numbers  are  called  Arabic  numbers.  Read  the  follow- 

ing Roman  numerals  and  the  Arabic  numbers  they  stand  for: 
Roman:  I V X L C D M 

Arabic:  1 5 10  50  100  500  1,000 

3.  The  value  of  many  Roman  numerals  is  found  by  adding  the 
values  of  two  or  more  of  the  7 letters.  Explain  these: 

VI  means  5 plus  1,  or  -(a-  XVI  means  JO-  plus  6,  or  JJo- 
XV  means  JO-  plus  5,  or  _/JL  LVIII  means  SO-  plus  8,  or  £8- 

4.  The  values  of  these  6 numerals  are  found  by  subtracting: 

IV  means  5 less  1,  or  XC  means  JOG  less  10,  or  SO- 

IX  means  10  less  1,  or  CD  means  32^7  less  JQO,  or  UOQ 

XL  means  50  less  JO- , or  J&2  CM  means  ^Wless  10.(1,  or  9Q0 

5.  The  values  of  other  numerals  are  found  by  adding  to  a 
subtracting  pair.  For  XCVI,  find  the  subtracting  pair,  XC,  or 
90.  Then  add  to  it  the  value  of  VI,  or  _6-.  XCVI  means  Ml. 

6.  Read  each  of  these  Roman  numerals: 

XC  \90  XIII  ;/3  XXIX;  2 9 LXV;6T  CD  &00  MCL  1,/SO 

1 


In  the  same  manner,  help  pupils  to  round  5,286 
to  the  nearest  thousand  by  circling  the  number 
halfway  between  5,000  and  6,000,  as  shown  in  the 
second  column  in  the  box. 


2.  More  capable  pupils  may  look  up  and  present 
to  the  class  rounded-number  statistics  such  as: 

a.  Populations  of  well-known  cities  in  the  state 

b.  Employment  figures  for  the  city  or  state 

c.  Attendance  records  at  fairs,  parades,  sporting 
events 

d.  Accident  records 

Teaching  Pages  4 and  5 

Pupil’s  Objectives:  ( a ) To  gain  practice  in 
reading  and  writing  Roman  numerals;  ( b ) to  re- 
view the  meanings  of  Arabic  numbers  of  six  places. 

Pre-book  Lesson 

1.  Help  pupils  to  locate  on  a map  the  part  of 
the  world  in  which  the  early  Romans  lived. 

2.  Let  the  class  make  a list  on  the  board  of  the 
present-day  uses  of  Roman  numerals  (such  as  for 
clock  numbers,  to  indicate  chapters  in  books, 
for  volume  numbers,  in  showing  dates  on  corner- 
stones, etc.) 

Book  Lesson  (page  4 and  top  of  page  5). 

Ex.  1-6:  Oral  work.  Ex.  7-9:  Written  work. 

Book  Lesson  (bottom  of  page  5).  Ex.  1-7: 
Written  work. 

1 . Assign  this  lesson  only  for  the  pupils  who  can 
read  and  follow  the  directions  given. 

2.  For  slower  learners  place  on  the  board  the 
numbers  below  and  proceed  with  the  activities 
suggested  in  a to  /. 

68975  367493  90742  76359 

a.  Have  different  pupils  insert  the  commas  and 
read  the  numbers. 


b.  Next,  ask  pupils  to  select  the  largest  number 
and  write  it  on  their  papers  at  the  top  of  a column. 
Check  to  see  how  many  selected  the  number 
367,493  and  have  pupils  tell  why  it  is  the  largest. 

c.  Ask  pupils  to  write  the  numbers  in  the  col- 
umn in  order  of  size.  Check  as  each  is  written. 

d.  Write  the  7 in  each  number  in  red  and  have 
pupils  tell  the  value  of  each  7. 

e.  Ask  pupils  to  tell  the  place  held  by  the  zero 
in  each  of  these:  3,058  90,745  52,807  509,742 

/.In  colored  chalk,  replace  each  zero  with  a 6. 
Ask  the  amount  of  increase  for  each  number. 

( Continued  on  page  30,  second  column ) 
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7.  Count  by  4’s  from  4 to  40.  Write 
these  numbers,  using  both  the  Arabic  and 
the  Roman  numerals.fr  Begin  as  in  the  boxfr 

8.  Do  the  same  for  counting  by  9’s  to  90. 

9.  Write  Arabic  numbers  for  the  follow- 
ing Roman  numerals: 

XCV95  LXIU2  LVII57  XXVII 27 


[W] 

Arabic 

Roman 

4 

IV 

8 

VIII 

12 

XII 

16 

XVI 

XIX/7  CXX/20 


Differentiations  and  Extensions 

1.  All  children  may  work  the  following  exercises 
orally: 

What  letter  or  letters  do  we  place  after 

a.  V to  make  8?  (VIII  = 8) 

b.  X to  make  14?  (XIV  = 14) 

c.  X to  make  19?  (XIX  = 19) 

d.  XX  to  make  23?  (XXIII  = 23) 

e.  XX  to  make  26?  (XXVI  = 26) 

/.  L to  make  70?  (LXX  = 70) 


Using  Our  Numbers 


[W] 


1.  A library  kept  this  record  of  books 
taken  out  each  month  last  year.  Copy  it 
and  put  the  comma  in  each  number. 
Write  the  full  name  for  each  month 
instead  of  the  abbreviation. 


Jan.  98754 
Feb.  94050 
Mar.  105671 
Apr.  99400 
May  115060 
June  119975 


July  121057 
Aug.  96,754 
Sept.  12Q500 
Oct.  109375 
Nov.  96047 
Dec.  94,700 


2.  Copy  the  above  numbers  in  a column,  in  order  of  size. 
Write  the  largest  one  first,  then  the  next  largest,  and  so  on.fr 

3.  What  is  the  place  value,  of  the  9 in  each  member  below? 

JiumaAldA  cmid  jJiouAo/ncLi  JutmdfaKt/MiMAa/ndd  dtMtntnukurocU) 

a.  40,973,  b.  8,069,  c.  9,508s  d.  903,718,  e.  96,780, 

xAvuAandh  Aumdttdd  J&rd)  cmeA 

4.  What  place  does  0 hold  in  each  number  in  Ex.  3? 


What  letter  do  we  place  before 

g.  V to  make  4?  (IV  = 4) 

h.  X to  make  9?  (IX  = 9) 

i.  L to  make  40?  (XL  = 40) 

j.  C to  make  90?  (XC  = 90) 

k.  D to  make  400?  (CD  = 400) 

2.  Slower  learners  may  be  assisted  in  making  a 
chart  of  the  numbers  from  I to  XXX  similar  to 
the  one  below. 


I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

XIII 

XIV 

XV 

XVI 

XVII 

XVIII 

XIX 

XX 

XXI 

XXII 

XXIII 

XXIV 

XXV 

XXVI 

XXVII 

XXVIII 

XXIX 

XXX 

3.  More  capable  pupils  may  use  Roman  numerals 
to  write  facts  such  as  the  following: 


5.  Write  in  words  each  number  in  Ex.  3. 

XXVI  X LI  I LXXV 

6.  Use  Roman  numerals  to  write:  a.  26;,  b.  42;,  c.  75, 

7.  In  Arabic  numbers  write:  a.  XVII;,  b.  CMLV;^c.  XLV^T 
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a.  Their  own  age  and  ages  of  other  children  in  the 
family 

b.  Their  height  and  weight 

c.  The  year  they  were  born  and  the  present  year 

d.  The  number  of  days  in  the  current  month 

e.  The  number  of  pages  in  a book  they  are  reading 
/.  The  total  number  of  pupils  in  their  school  or  in 

their  class 


fr  Answers  Not  on  Reproduced  Page  5 

Top 


7.  Arabic:  4 

8 

12  16 

20 

24  28 

32  40 

Roman:  IV 

VIII 

XII  XVI 

XX 

XXIV  XXVIII  XXXII  XL 

8.  Arabic:  9 

18 

27 

36 

45  54 

63  72  81 

90 

Roman:  IX 

XVIII 

XXVII  XXXVI 

XLV  LIV 

LXIII  LXXII  LXXXI 

XC 

Bottom 

2.  121,057  (July) 

115,060  (May) 

99,400  (Apr.) 

96,047  (Nov.) 

120,500  (Sept.) 

109,375  (Oct.) 

98,754  (Jan.) 

94,700  (Dec.) 

119,975  (June) 

105,671  (Mar.) 

96,754  (Aug.) 

94,050  (Feb.) 
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Teaching  Page  6 

Pupil’s  Objectives:  To  review  (a)  the  meaning 
of  addition  as  the  process  we  use  to  find  totals 
when  the  groups  or  the  numbers  involved  are  un- 
equal; ( b ) ways  of  reading  and  writing  addition 
examples;  (c)  the  names  for  the  parts  of  an  addi- 
tion example. 

Background.  In  this  lesson,  emphasis  is  placed 
on  an  important  generalization  that  applies  in  all 
addition  situations — only  like-units  may  be  added. 
For  example,  groups  of  boys  and  girls  are  added 
by  giving  them  a name  (or  classification)  common 
to  both — children.  In  a similar  manner,  plates  and 
cups  are  added  as  dishes.  To  add  a group  of 
2-place  numbers,  we  add  component  parts  which 
represent  like-units,  i.e.,  we  add  ones  to  ones  and 
tens  to  tens. 

Book  Lesson.  Oral  work. 

Differentiations  and  Extensions 

1.  Provide  guidance  for  all  children  in  the  for- 
mulation of  a variety  of  word  problems  in  which 
addition  can  take  place  only  after  the  name  or  clas- 
sification has  been  changed  to  make  all  addends 
have  the  same  name.  Problems  may  include  add- 
ing roses  to  lilies  (as  flowers);  chairs,  tables,  and 
desks  (as  pieces  of  furniture);  knives,  forks,  and 
spoons  (as  pieces  of  silver). 

2.  Place  on  the  board  the  number  record  for 
each  of  the  problems  solved  in  1 above.  Then 
have  the  sums  given  and  the  parts  of  each  example 
identified.  Provide  practice  in  spelling  the  words 
addend , sum,  and  total. 


What  Addition  Does 

Like-numbers  [O] 

1.  When  the  boys  are  on  the  merry-go-round,  how  many 

children  will  be  riding?  and  4 ^t/are  _7_  children. 

2.  Mary  put  4 oranges,  3 apples,  and  5 pears  on  the  fruit  plate. 
That  made  how  many  pieces  of  fruit  in  all?/2 

3.  Eight  plates  and  9 cups  are  how  many  dishes?/ 7 

4.  Six  cupcakes  on  one  plate,  five  on  another,  and  four  on 
another  make  a total  of  75-  cupcakes. 

5.  Jim  spent  15 <t  for  candy  and  10<£  for  ice  cream.  How  much 
did  he  spend  for  both?  25^ 

When  we  put  together  or  think  together  groups  of 
things  or  numbers  alike  in  some  way  and  find  how 
many  in  all,  we  are  adding. 

6.  In  the  box  are  two  ways  to  write 
an  addition  fact.  Read  the  fact XamL^aM/l] 

7.  What  do  we  call  the  numbers  that 
are  added?  atOdmdd 

8.  What  do  we  call  the  number  that 

shows  how  many  in  all  crt  stated/ 
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8 addend 
+ 9 addend 
17  sum,  or  total 

8 + 9 = 17 


NOTES 
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How  Well  Do  You  Know  the  Addition  Facts? 

Inventory  Test  1 [W] 

Write  only  the  sums  (answers)  on  folded  paper. 


a 

b 

C 

d 

e 

1. 

8 + 

m 

9 + 8/7 

6 and  4 10 

9 plus  6/5 

6 + 6/2 

2. 

7 + 

8/S 

4 + 8/2 

8 and  5 13 

8 plus  7/5 

9 + 4/5 

3. 

5 + 

5/0 

7 + 9/6 

9 and  3/2 

4 plus  9 13 

8 + 31/ 

4. 

5 + 

8/3 

8 + 9/7 

6 and  8/9 

7 plus  6/3 

9 + 918 

5. 

4 + 

111 

7 + All 

5 and  7/2 

5 plus  6// 

6 + 9/5 

6. 

7 + 

i/9 

5 + 49 

3 and  710 

9 plus  519 

8 + 4/2 

7. 

7 + 

310 

6 + 51/ 

5 and  9/9 

6 plus  7 13 

7 + 5/2 

8. 

4 + 

59 

9 + 7/6 

4 and  6 10 

3 plus  9/2 

8 + 6/9 

Make  study  cards  for  facts  you  missed. 


Helps  in  Learning  Addition  Facts 

[O] 

1 . The  sum  of  any  number  and  zero  is  that  number.  6 + 0=6 

2.  Doubles  are  helpers  for  near-doubles.  6 + 6 = 12,  so 
6 + 7 = /3  Give  four  other  doubles  and  near-doubles. 

3.  When  the  sum  is  a teen  number, 
first  make  a 10,  as  in  the  box. 

For  8 and  5 think , “8  and  2 are  10. 

Then  10  + 3 = 13,  so  8 + 5 =/3” 

4.  To  add  on  a number  line,  coup^to^th^  right.  What 
numbers  are  added  on  the  number  fine  below  ^ Would  the  sum 
change  if  the  numbers  were  added  in  the  order  3 + 5 + 4 1/ru/ 

0 1 2 3 4 5 6 7 8 9 10  11  12  13  14 

5 4 3 


+5 


u. 


!3 


7 

Teaching  Page  7 

Pupil’s  Objectives:  (a)  To  take  an  inventory 
test  on  the  more  difficult  addition  facts  in  order  to 
identify  facts  in  need  of  mastery;  ( b ) to  review 
the  use  of  helpers  in  working  for  mastery  of  un- 
known facts;  (c)  to  work  toward  automatic  re- 
sponse for  all  addition  facts. 

Book  Lesson 

Rows  1-8:  Written  work.  Inventory  Test  1. 

a.  Discuss  with  pupils  the  reasons  for  taking 
this  test.  Help  them  to  realize  that  each  pupil 
will  have  his  own  list  of  known  and  unknown  facts 
after  completing  the  test. 


h.  Let  pupils  take  the  test  twice,  the  first  time 
writing  all  the  sums  as  directed.  The  second  time 
have  them  write  only  sums  recognized  immediately. 

You  may  wish  to  mimeograph  Inventory  Tests 
on  basic  facts  (Tests  1,  4,  7,  and  9).  Then  each 
pupil  may  have  his  own  copy  on  which  to  write 
sums  the  second  time  the  test  is  administered. 
You  will  need  to  limit  the  time  on  the  test  so 
that  pupils  have  only  enough  time  to  write  answers 
for  facts  for  which  they  have  automatic  responses. 
Allowing  an  unlimited  amount  of  time  would  per- 
mit counting  and  the  use  of  round-about  methods 
of  thinking  answers.  While  the  latter  are  desir- 
able and  preferable  to  guessing,  the  purpose  of 
the  test  is  to  help  pupils  identify  the  facts  needing 
study. 

c.  After  papers  are  corrected,  each  pupil  may 
make  his  own  list  of  addition  facts  to  study.  It 
will  include  all  facts  omitted  or  incorrectly  com- 
pleted the  second  time  the  test  was  taken. 

d.  Help  pupils  to  assume  a positive  attitude 
toward  the  study  of  unknown  facts.  Express  con- 
fidence that  pupils  will  master  unknown  facts  be- 
cause they  have  mastered  some  of  the  facts. 

e.  Study  cards  to  be  used  with  partners,  or  in- 
dividually, may  be  made  by  writing  each  fact 
missed  on  a separate  3 " by  5"  card.  Pupils  may 
also  make  a study  chart  for  their  arithmetic  note- 
books. The  study  chart  should  include  helping 
facts,  different  types  of  associations  with  known 
facts,  different  ways  of  writing  the  fact,  and  word 
problems  using  the  fact.  For  the  fact  8 + 6,  a 
pupil  might  include  the  following  in  his  study  chart: 

My  Study  Chart 

Fact  Missed 

8 8 + 6 = 14  8 and  6 = 14 

+ 6 8 plus  6 = 14 

14 

Helpers 

a.  Use  a related  fact. 

6 + 8 = 14  6 8 

8 + 6 = 14  +_8  + 6 

14  14 

b.  Make  a ten. 

8 ]oooooooo  J 10  + 4 = 14,  so 

+ 6 loopooo  8 + 6 = 14 

c.  Use  a double.  Think,  “6  + 6 = 12,  so  8 + 6 is 
2 more  than  12,  or  14.” 

d.  Use  the  fact  7 + 7 = 14.  Think , “8  less  1=7, 
and  6 plus  1=7.  7 + 7 = 14,  so  8 + 6 = 14.” 
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Ex.  1-4  (bottom  of  page  7):  Oral  work.  Be 
sure  pupils  discover  the  important  idea  brought 
out  in  Ex.  4 — the  sum  is  the  same  regardless  of 
the  order  in  which  addends  are  added. 

Differentiations  and  Extensions 

1 . Slower  learners  will  need  help  in  making  study 
charts  (see  e under  Book  Lesson)  and  in  carrying 
on  individualized  practice  with  their  study  cards 
to  achieve  automatic  response.  Pupils  may  sort 
their  study  cards  into  three  groups:  facts  with 
sums  less  than  10,  equal  to  10,  and  facts  with  sums 
greater  than  10. 

Pupils  should  work  for  automatic  response  first 
with  facts  having  sums  less  than  10  and  sums  equal 
to  10,  since  these  will  be  needed  as  pupils  use  the 
helper  called  “making  a ten.” 

Facts  with  sums  greater  than  1 0 may  be  studied 
by  using  doubles  (6  +6)  (7  + 7) ; near  doubles 
(6+  7)  (7+  8),  or  making  a 10  first.  Probably 
the  latter  is  the  most  helpful.  If  necessary,  per- 
mit slower  learners  to  use  counters  (straws,  sticks, 
etc.)  to  demonstrate  the  regrouping  into  a ten- 
group  and  some  ones.  However,  pupils  should 
practice  “thinking”  the  regrouping  without  ref- 
erence to  objects.  For  7+5  they  should  think, 
“The  sum  is  greater  than  10  because  3 (of  the  5) 
added  to  7 makes  a 10.  Then  10  plus  2 (the  other 
part  of  5)  = 12,  so  7+ 5=  12.” 

To  gain  automatic  response,  pupils  may  work 
with  their  study  cards  individually  or  with  part- 
ners. After  study,  pupils  may  take  Inventory 
Test  1 again. 

2.  More  capable  pupils  may  write  word  problems 
using  facts  with  sums  larger  than  10. 

Teaching  Pages  8 and  9 

Pupil’s  Objectives:  ( a ) To  take  a test  on  the 
higher-decade  addition  facts,  both  with  and  with- 
out bridging;  ( b ) to  obtain  assistance  in  overcom- 
ing difficulties  uncovered  by  the  test;  ( c ) to  gain 
increased  speed  and  accuracy  in  using  the  higher- 
decade  addition  facts  in  column  addition. 


Cai 

n You  Add  by  Using 

Families? 

Inventory 

Test  2 [W] 

Write  only  the  sums  on  folded  paper. 

a 

b 

C 

d 

e 

1. 

29  + 433 

39  and  5 77 

8 + 15  23 

8 plus  23 3/ 

49  + 756 

2. 

17  + 3 20 

47  and  45/ 

6 + 2327 

4 plus  18  22 

57  + 663 

3. 

38  + 775 

25  and  833 

5 + 39+7 

3 plus  25  28 

45  + 277 

4. 

26  + 4 30 

30  and  636 

4 + 24  2? 

6 plus  38  47 

63  + 7 70 

5. 

19  + 6 25 

29  and  3 31 

8 + 4452 

3 plus  4952 

36  + 9 75 

6. 

45  + 4 77 

18  and  2 20 

9 + 31+7 

6 plus  2133 

28  + 931 

7. 

27  + 532 

36  and  5 7/ 

4 + 26 30 

4 plus  53 57 

18  + 6 27 

Helps  in  Adding  by  Families 

[O] 

1.  The  examples  in  box  A belong  to  the  6 + 3 family.  To 
what  family  do  the  examples  in  box  B belong  ?5f7 


A 2675=27 

7675=77 

6 16 

36 

96 

6 

+3  +3 

+3 

+53 

9 19 

39 

99 

59 

5(ot3=5%je£cs. 

B 557 7=  72 

75 1 7 

= <P2 

5 

15  45 

5 

25 

+7 

+7  +7 

+87 

+7 

12 

22  52 

92 

32 

5S  t7 =(o2,je£o. 

2.  For  each  box  tell  3 other  examples  in  the  same  family. [Jte/faij) 


Name  each  family  and  give  the  sums  for  Ex.  3 to  10  below. 

HJ.C  D •!>  /-J- " " n-Ln  B B Cj y- £ famiPus 

29  plus  837 


y aim  givt  i-iit  auiiia  iui  12, a. 

(d  t 7 Jpvmil'it,  9t7 

Ofs  ID  T £ iqj/77/-/ 


7. 


34  + 5 39 
24  + 527 

8tl  JomiKa 
18  + 72+ 

28  + 135 
48  + 155 


46  + 4 50 

56  + 4 (o0 
5f  1 J&mApi 
5 + T722' 

5 + 4757 
5 + 8772 


77;  

19  +'726 1 

39  + 776 
59  + 766 
9.  6 +*293+ 
6 + 49 55 
6 + 1985 


6. 


10. 


19  plus  827 
39  plus  877 

li~3  Jamitu. 

47  arid  3 50 
67  and  370 
57  and  367 


Give  3 other  facts  for  each  family  (Ex.  3-10).v 
Sp.3:  7775,  54-tS,  C¥+S,_£ta.) 


■8 


Book  Lesson  (bottom  of  page  8 and  top  of 
page  9) 

Ex.  1-10:  Oral  work. 

Rows  11-13:  Written  work.  Assign  this  work, 
or  parts  of  it,  according  to  the  needs  uncovered  by 
Inventory  Test  2. 

Book  Lesson  (bottom  of  page  9).  Top:  Oral 
work.  Rows  1-3:  Written  work. 


Book  Lesson  (top  of  page  8).  Written  work.  In- 
ventory Test  2.  Discuss  with  pupils  the  content 
and  the  purpose  of  the  test.  Follow  the  procedure 
outlined  for  Inventory  Test  1 in  letting  pupils  take 
the  test  twice  (Manual,  page  32).  Divide  the  class 
into  groups  according  to  the  test  results. 


Differentiations  and  Extensions 

1.  Slower  learners. 

a.  These  children  may  be  asked  to  write  another 
fact  in  the  same  family  for  each  fact  in  Inventory 
Test  2. 


33 


[W] 

There  are  two  kinds  of  examples  in  adding  by  families.  On 
folded  paper,  write  answers  only  for  Ex.  11  to  13. 


1st  kind:  There  are  not  enough  ones  to  make  another  ten. 


a 

b 

C 

d 

e 

f 

g 

h 

11.  14 

37 

40 

16 

5 

3 

45 

22 

±4 

+2 

+9 

+3 

+23 

+42 

+3 

+7 

!? 

39 

¥9 

!9 

28 

¥5 

¥8 

29 

2d  kind:  There  are  exactly  enough  ones  to  make  another  ten 


or  there  are  enough  ones  to  make  a new  ten  and  some  more. 


12.  37 

25 

12 

46 

1 

6 

53 

24 

+3 

+5 

+8 

+4 

+69 

+24 

+7 

+6 

4 0 

30 

20 

50 

70 

30 

(o0 

30 

13.  36 

24 

49 

38 

8 

1 

5 

43 

+7 

+8 

+7 

+6 

+53 

+25 

+36 

+8 

43 

32 

56 

6/ 

32 

¥/ 

5/ 

Adding  Columns  of  Numbers 


[O] 


We  often  use  the  two 
kinds  of  adding  by  families 
when  we  add  columns  of 
numbers.  Explain  the  work 
in  the  box.  C Jee/Jfxu) 

To  add  quickly  think, 
“15,  21,  30.” 


Add  To  check. 

downward  Think:  add  upward 

8] 

• 8 30 

7 J *■  15 

7 22 

6 ► 21  OSrto) 

61/5’ 

. +9  >-  30  (2/M) 

+9J 

30 

30 

[W] 

Write  in  columns  the  examples  in  rows  1-3.  Add  and  check. 


a b c d 

1.  8 + 5 + 6/?  9 + 9 + 826  5 + 7 + 92/  3 + 8 + 9 + 222 

2.  7 + 9 + 42/?  9 + 6 + 722  9 + 8 + 623  8 + 7 + 5 + 626 

3.  6 + 8 + 72/  4 + 8 + 5/7  9 + 8 + 926  6 + 7 + 9 + 527 
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h.  Since  slower  learners  are  prone  to  count  on 
their  fingers  in  doing  higher-decade  addition,  help 
to  break  this  habit  by  providing  additional  exer- 
cises in  adding  by  making  a ten,  as  described  in 
the  text  on  page  7,  Ex.  3.  Ask  pupils  to  say  or 
write  the  two  steps  so  that  you  may  check  their 
thought  pattern.  To  add  58+7  when  the  fact 
8+7  has  not  been  learned  to  the  point  of  auto- 
matic response,  pupils  may  think  and  write  as 
follows: 

58  + 2 (of  the  7)  = 60 
60  + 5 (of  the  7)  = 65 
58  + 7 =65 

Use  the  examples  in  Inventory  Test  2 for 
practice. 


2.  All  children  may  work  to  increase  their  speed 
in  adding  an  unseen  number  to  a seen  number,  as 
is  required  in  column  addition,  by  participating  in 
the  activities  described  below.  However,  the  class 
should  be  organized  into  small  groups  of  pupils 
evenly  matched  in  arithmetical  ability.  When  the 
time  element  is  involved,  a pupil  should  compete 
only  with  another  in  his  group. 

a.  Place  on  the  board  a group  of  numbers  such 
as  these:  58;  67;  45;  34;  29;  16;  53;  42;  21. 
Have  two  pupils  matched  in  ability  compete  in 
adding  6,  or  7,  or  8,  or  9 to  each  number  given. 

h.  Time  individual  pupils  as  they  successively 
add  6,  7,  8,  or  9 to  a designated  number.  For  ex- 
ample, ask  a pupil  to  start  with  7 and  keep  adding 
6’s.  The  pupil  would  say  or  write  the  following: 
7,  13,  19,  25,  31,  37,  43,  49,  etc. 

3.  More  capable  children  may  write  columns  of 
5-  or  6-place  numbers  and  find  the  sums.  Have 
pupils  exchange  papers  and  check  each  other’s 
work.  Insist  that  pupils  add  with  a minimum 
amount  of  verbalization. 

Teaching  Pages  10,  11,  and  12 

Pupil’s  Objectives:  (a)  To  review  the  ideas 
basic  to  carrying  one  or  more  times  in  addition; 
0 b ) to  take  a test  on  addition  examples  which  con- 
tain from  two  to  five  addends  of  3-  or  4-place  num- 
bers; ( c ) to  obtain  specific  help  in  addition  with 
carrying ; ( d ) to  gain  speed  and  accuracy  in  adding 
and  checking  in  column  addition. 

Background.  By  Grade  5 most  pupils  will  have 
developed  some  understanding  of  the  basic  addi- 
tion generalizations  which  are  listed  at  the  top  of 
page  10  in  the  text,  so  they  may  be  reviewed  rather 
quickly.  Pupils  should  be  encouraged  and  chal- 
lenged to  work  on  a more  mature  level  than  in 
earlier  grades.  Pupils  should  try  to  write  accu- 
rately without  writing  the  carried  numbers.  They 
should  also  use  the  economical  look-and-think 
thought  pattern.  To  add  8 + 9 + 6 + 9,  the  pat- 
tern is  “17,  23,  32,”  instead  of  the  longer  im- 
mature pattern  “8  and  9 are  17;  17  and  6 are  23; 
23  and  9 are  32.” 

Book  Lesson  (page  10) 

Top  of  page:  Oral  work. 

Ex.  1-10:  Written  work.  Inventory  Test  3. 

a.  Observe  pupils  as  they  take  the  test.  List  the 
names  of  pupils  who  are  obviously  counting,  for  you 
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Things  to  Remember  about  Addition 

General  Ideas  [O] 

Do  you  remember  these  helps  for  adding  numbers? 

a.  Write  the  numbers  with  ones  under  ones,  tens  under  tens, 
indreds  under  hundreds,  and  so  on. 

b.  Add  ones  first,  then  tens,  then  hundreds  and  so  on. 

c.  Add  downward.  Check  by  adding  upward. 

d.  Add  the  numbers  in  order.  Do  not  skip  around. 

e.  Carry  when  the  sum  in  any  column  is  10  or  more. 

f.  Add  first  the  number  carried  to  the  next  column. 

g.  Add  quickly  by  the  look-and-think  method.  In  adding 
+ 9 + 6 + 9 think , “17,  23,  32.” 

h.  In  adding  money  numbers,  put  a cent  point  in  the  sum 
show  two  places  for  cents.  $6.50  (6  dollars  and  50  cents) 


Helps  for  Carrying  in  Addition 

1.  Try  to  explain  Ex.  A to  F before  doing  Ex.  2 to  6. 


[O] 


Carrying  Tens 

Carrying  Hundreds 

Carrying  both  Tens 
and  Hundreds 

A 

B 

C 

■o 

£ 

D 

E 

■o 

F 

•O  t» 

2 

■3  1/1 

3 

■O  in 

32 

§ £ e 
IhO 

534 

i £ e 
IHO 

492 

3 £ c 

IhO 

249 

l 

26 

1 

195 

1 1 

197 

345 

19 

473 

80 

457 

285 

+6  2 8 

+ 107 

+2  9 5 

+ 161 

+3  8 9 

+ 174 

973 

686 

768 

928 

846 

905 

2.  In  Ex.  A,  the  sum  of  the  ones  is  J3-.  We  write  the  3 in 
one’s  place  in  the  sum  and  then  add  the  1 ten  with  the  other  tens. 
We  say  that  we  carry  1 ten. 


The  key  to  success  in  adding  columns  is  to  know  the 
addition  facts  perfectly  and  to  be  able  to  add  rapidly 
by  families. 


How  Well  Can  You  Carry  in  Addition? 

Inventory  Test  3 [W] 

Write  only  the  sums  on  folded  paper. 


367 

2.  489 

3.  $9.97 

4.  584 

5.  $98.56 

+428 

+760 

+0.86 

+7,659 

+74.68 

! 7 9S 

i,iw 

* 10.  S3 

4/73. 19- 

987 

7.  864 

8.  $5.42 

9.  5,867 

10.  $75.93 

37 

797 

0.78 

759 

0.86 

8 

68 

6.39 

3,070 

3.47 

-+56 

+359 

+0.07 

986 

0.09 

1 i,on 

+54 
!0, 736, 

+86.59 

$/G(o.99 

If  this  work  was  hard  for  you,  study  the  helps  on  pages  1 1 and 
. Then  take  this  test  again. 

Id 


3.  In  Ex.  B we  carry  _2_  tens.  Why ^91i>t9tl=2(,(oni&),oi Ijkmmdkmji 

4.  In  Ex.  C the  sum  of  the  tens  is  A-  We  write  the  6 in 

ten’s  place  in  the  sum  and  carry  1 hundred. 

9+9i'fr+(>  -32-{And),  (rts 3AuMfoutdaMd'2Aevi6 

5.  In  Ex.  D,  why  do  we  have  3 hundreds  to  carry 

6.  In  Ex.  E and  F tell  what  you  think  in  adding  each  column. 

[W] 

Copy  and  add.  Think  the  carried  number  without  writing  it. 


a 

b 

C 

d 

e 

f 

675 

196 

374 

673 

86 

632 

+309 

+782 

+258 

+ 127 

+542 

+98 

9S9 

T7F 

632 

~m 

(>1S 

130 

729 

293 

87 

274 

9 

186 

15 

72 

589 

168 

37 

259 

238 

380 

175 

207 

486 

98 

+ 16 

+54 

+90 

+ 193 

+97 

+ 179 

m 

199 

m 

619 

111 

© Extra  Practice.  Work  Sets  3 and  4 on  page  306. 
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will  want  to  provide  these  pupils  with  special  help 
in  adding  by  endings.  Note  those  who  must  write 
carried  numbers  and  suggest  a method  to  be  used 
when  writing  sums  on  folded  paper.  They  may  be 
directed  not  to  write  on  the  edge  of  the  fold,  but 
to  draw  a line  and  leave  a space  next  to  the  fold 
for  writing  carried  numbers,  as  shown  below. 


b.  After  the  test  papers  have  been  scored,  assign 
more  capable  pupils  enrichment  activities  and  help 


others  to  analyze  their  errors,  basing  the  analysis 
on  the  helps  at  the  top  of  page  10.  Ask  questions 
for  each  help  such  as,  “Did  you  add  ones  first, 
then  tens,  hundreds,  and  so  on?” 

c.  After  pupils’  errors  on  Inventory  Test  3 have 
been  determined,  you  may  wish  to  group  your  pu- 
pils on  the  basis  of  their  common  needs.  Some 
pupils  may  need  help  in  carrying,  others  may  con- 
tinue to  need  help  in  higher-decade  addition  with 
bridging. 

Book  Lesson  (page  11) 

Ex.  1-6:  Oral  work.  This  work  is  designed  for 
pupils  who  do  not  have  a clear-cut  thought  pattern 
for  adding  with  carrying.  Slower  learners  need 
many  opportunities  to  think  aloud  in  this  way. 


Help  with  Harder  Addition 

[O] 

I.  In  Ex.  A and  B,  the  addends  are  larger  than  the  addends 
on  page  1 1 but  the  steps  are  the  same.  Try  to  explain  each  step. 


Carrying  Thousands 

Adding  Money  Numbers 

A 

B 

C 

D 

E 

•d 

c 

£■0  52 

1 §1 

22  3 2 

1 2 

■o 

III  l 

ill  31 

12,967 

$1.56 

•a  o £ 

$175.86 

HHlrO 

29,585 

0.09 

i s c .1  S 

e£qqo 

0.09 

6,5  3 1 

9,369 

0.37 

$2  6.3  9 

26.15 

+8,9  4 5 

+ 17,583 

+4.00 

+7  8.8  7 

+ 148.00 

1 5,4  7 6 

69,504 

$6.02 

$1  0 5.2  6 

$350.10 

2.  In  Ex.  A,  why  aren’t  there  any  tens  or  hundreds  to  carry? 
The  sum  of  the  hundreds  is  AT.  We  write  the  4 in  hundred’s 
place  of  the  sum  and  carry  _Z  _ thousand. 

3.  In  Ex.  B,  tell  what  you  think  in  adding  each  column. 
Show  how  the  carried  numbers  were  obtained. 

4.  Read  the  addends  in  Ex.  C.  The  dot  in  these  money 
numbers  is  called  the  cent  point,  or  the  decimal  point.  What 


by  the  checker  in  grocery  stores.  These  may  be 
cut  up  into  columns  of  6 or  7 numbers  each  and 
the  sums  found.  Pupils  may  check  each  other’s 
work. 

2.  Using  price  lists  from  advertisements,  all  pu- 
pils may  make  a list  of  articles  with  prices  and  find 
the  total  cost. 

3.  After  the  work  on  page  1 1 in  the  text  is  com- 
pleted, Extra  Practice  Sets  3 and  4 may  be  as- 
signed as  needed.  If  necessary,  Extra  Practice 
Sets  5 and  6 may  be  assigned  after  the  completion 
of  the  work  on  page  12. 

Note:  The  reservoir  of  Extra  Practice  Sets  extends 
from  page  306  to  page  326  in  the  text.  Pupils  will  find 
Sets  3,  4,  5,  and  6 on  pages  306  and  307.  The  first 
time  each  set  is  mentioned  in  the  text  or  Manual,  it 
will  be  reproduced  in  the  Manual  with  answers  printed 
in  red.  If  you  wish  to  locate  a particular  set  with  its 
answers,  refer  to  the  Manual  Index  under  the  heading 
Practice. 

Set  3.  Addition;  carrying  twice;  3 addends 


5.  Why  is  0 written  at  the  left  of  the  decimal  point  in  money 

a 

1.  187 

b 

369 

c 

194 

d 

49 

e 

408 

f 

354 

g 

147 

numbers  like  $0.37  ?v  Tell  how  to  write  37  cents  another  way.v 

$0.5>7ov31/ 

45 

458 

56 

198 

372 

179 

376 

6.  In  Ex.  D and  E above,  tell  what  numbers  were  carried.v 

+ 397 

+ 97  + 348 

+ 650 

+ 96 

+ 209 

+ 89 

629 

924 

598 

897 

876 

742 

612 

On  folded  paper  write  just  the  sums  for  these  examples: 

a b c d e 

2.  63 

298 

350 

207 

659 

856 

188 

7.  7,895  $8.35  3,472  $16.50  75,629 

59 

56 

39 

99 

143 

96 

243 

379  0.56  960  2.97  4,759 

+ 837  + 145  + 57 

+ 159 

+ 156 

+ 42 

+ 179 

4,867  2.94  1,598  0.86  738 

959 

499 

446 

465 

958 

994 

610 

+43  +0.06  +375  +39.00  +2,497 

Set  4.  Addition;  carrying  twice;  4 addends 

13 4/1.11  6/0S  431.33  83,(ol3 

Add. 

© Extra  Practice.  Work  Sets  5 and  6. 

1.  384 

326 

189 

556 

67 

238 

319 

1 ° 

278 

298 

278 

167 

234 

275 

184 

87 

57 

87 

95 

58 

89 

386 

156 

100 

376 

73 

448 

160 

59 

For  the  example  in  box  F,  pupils  should  add 

905 

781 

930 

891 

807 

762 

948 

downward  according  to  this  pattern: 

2.  589 

175 

58 

340 

62 

87 

409 

Ones:  Think , “16,  21,  25,  or  2 tens  and  5 ones.” 

56 

238 

376 

94 

95 

645 

39 

Write  “5”  in  the  sum  in  one’s  place  and  carry  2 tens. 

174 

309 

48 

158 

478 

138 

258 

Tens:  Think,  “6,  15,  23,  30.”  Write  “0”  in  the 

92 

262 

75 

375 

336 

56 

136 

sum  and  carry  3 to  hundred’s  column. 

911 

984 

557 

967 

971 

926 

842 

Hundreds:  Think , “5,  6,  8,  9.”  Write  “9”  in  the 

sum. 

Set  5. 

1 to  3 carryings;  4- 

and  5 -place  sums 

Check  by  adding  upward. 

a 

b 

c 

d 

e 

f 

Rows  7 and  8:  Written  work. 

Add. 

1.  1,736 

$54.82 

9,567 

$42.94 

856 

$45.78 

Book  Lesson  (page  12).  Ex.  1-6:  Oral  work. 

7,724 

59.77 

484 

44.25 

7,626 

25.94 

Row  7 : Written  work. 

9,460 

$114.59 

10,051 

$87.19  8,482 

$71.72 

Differentiations  and  Extensions 

2.  5,389 

$48.62 

2,926 

$99.75 

768 

$97.02 

1 . More  capable  pupils  may  bring  to  class  cash- 

253 

97.97 

6,747 

6.78 

8,979 

48.89 

register  tapes  with  columns  of  numbers  recorded 


5,642  $146.59  9,673  $106.53  9,747  $145.91 
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Set 

6.  3 carryings;  5-place  sums 

Add. 

5,639 

$73.45 

659 

$68.94 

6,789 

$65.43 

756 

9.60 

3,782 

0.32 

5,973 

7.58 

1,473 

0.07 

150 

0.54 

1,208 

29.65 

960 

59.32 

6,887 

8.97 

7,573 

4.79 

3,955 

18.79 

534 

75.49 

9,284 

30.99 

12,783 

$161.23 

12,012 

$154.26 

30,827 

$138.44 

Teaching  Page  13 


Pupil’s  Objectives:  (a)  To  review  the  values  of 
the  different  coins  and  bills;  ( b ) to  gain  practice 
in  finding  the  total  value  of  a group  of  bills  and 
coins;  (c)  to  review  the  use  of  the  decimal  point 
and  dollar  sign  in  money  numbers. 

Teacher’s  Preparation 

1 . Provide  a supply  of  toy  money  so  that  pupils 
may  have  some  bills  and  coins  to  count.  Enlarged 
coins  are  helpful  when  working  with  groups  of 
children,  since  they  may  be  placed  in  a pocket 
chart. 

2.  Provide,  also,  a number  chart  from  1 to  100 
on  which  slower  learners  may  locate  the  numbers 
used  in  finding  totals.  To  find  the  total  value  of 
a half  dollar,  a quarter,  a dime,  a nickel,  and  2 cents, 
a pupil  would  first  point  to  50,  then  75,  85,  90,  91, 
and  then  92. 

Book  Lesson.  Ex.  1-4:  Oral  work.  Ex.  5: 
Written  work. 

Differentiations  and  Extensions 

1.  Slower  learners  may  be  provided  with  toy 
money  to  count.  They  may  draw  pictures  of  coins 
or  make  charts  to  show  the  number  of  coins  of 
lesser  value  that  it  takes  to  equal  each  coin  of  greater 
value.  The  following  is  illustrative: 

a.  A dime  = _?  _ cents;  _?  _ nickels. 

b.  A quarter  = _?  _ cents;  _?  _ nickels;  one  dime 
and  _?  _ nickels. 

2.  All  children  may  gain  additional  practice  in 
counting  money  by  using  a chart  like  the  one  in 
the  next  column.  A pupil  may  pretend  that  he 
has  the  number  of  coins  of  each  kind  given  in  a 
row.  He  should  then  tell  the  total  value  of  the 
coins  in  each  of  rows  A to  D. 

If  the  chart  is  placed  on  the  board,  you  may  vary 
the  numbers  according  to  the  ability  level  of  the 
group  with  which  you  are  working.  This  may  be 
used  for  an  oral  or  a written  exercise. 


Counting  and  Adding  Money 

1.  After  Jack  sold  his  magazines,  he 
had  these  bills  and  coins: 

a $5  biU 
a $1  biU 
a half  dollar 
3 dimes 
a nickel 

What  was  the  total  amount  ?A  Count  toy 
money  if  you  need  help. 


2.  Tell  how  much  money  each  has: 
Tom ($(c.00)  Bob  ($4.(o5)  Sam  ($<?.  'll) 
A $5  bill  Two  $1  bills  Six  $1  bills 

2 quarters  4 half  dollars  7 quarters 

3 dimes  1 quarter  5 dimes 

4 nickels  4 dimes  4 cents 


3.  Without  adding,  tell  which^sums  must  be  wrong  and  why. 

a.  602  + 386  + 246  = 596j 

b.  7,842  + 39  + 837  = SETTS' < '2d<faruid/rud/rru^ 


c.  $9.56  + $7.84  + $0.98  = $18.3| 

d.  $39.42  + $7.65  + $45.18  = 


4.  Which  examples  below  are  not  written  correctl^|^,Why  ?a 

a 

b 

c 

d 

e 

f 

6,793 

$5.67 

4,896 

$48.67 

59 

88,756 

85 

0.36 

57 

.08 

425 

4,259 

26 

9.00 

8 

0.39 

87 

378 

+347 

+0.59 

+397 

+ .95 

+896 

+6,894 

1,15! 

S, 3-5)1 

$£0.  0J 

/A<°7 

mujn 

[W] 

5.  Copy  and  work  correctly  Ex.  3 and  4 above.  ((Zni.  afiow) 


o Extra  Practice.  Work  Set  8. 


-13 


Dollars 

\ Dollars 

Quarters 

Dimes 

Nickels 

Cents 

A 

1 

2 

1 

3 

5 

2 

B 

5 

. 

3 

4 

8 

C 

6 

4 

7 

2 

4 

D 

7 

3 

2 

4 

3 

3.  More  capable  pupils  may  use  catalogues  and 
look  up  the  prices  of  articles  they  would  like  to 
buy.  They  may  designate  the  bills  and  coins  they 
could  use  to  pay  for  each  article  if  they  paid  the 
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exact  amount  with  the  fewest  possible  number  of 
bills  and  coins. 

You  may  wish  to  have  pupils  organize  their  ar- 
ticles into  those  costing  (a)  from  $1  to  $5.00; 
( b ) from  $5.00  to  $10;  (c)  from  $10  to  $25,  etc. 
Pupils  in  one  group  may  list  articles  of  clothing; 
pupils  in  another  group,  sporting  goods;  another 
group,  home  furnishings ; etc. 

4.  As  needed,  assign.Extra  Practice  Set  8. 

Set  8.  Column  addition 

Copy  in  columns  and  add. 

1.  $58.96  + $62.95  + $87.50  + $15.60  $225.01 

2.  $7.29  + $40.86  + $19.57  + $82.78  $150.50 

3.  $65.46  + $47.75  + $97.88  + $0.68  + $7.39  $219.16 

4.  $3.95  + $24.83  + $16.47  + $5.49  + $0.67  $51.41 

5.  $47.50  + $16.79  + $6.08  + $4.88  + $58.99  $134.24 

6.  $19.86  -f  $46.82  + $14.77  + $36.20  + $39.75  $157.40 

Teaching  Pages  14  and  15 

Pupil’s  Objectives:  (a)  To  increase  understand- 
ings of  the  meaning  and  use  of  addition  as  a process 
in  problem-solving;  ( b ) to  develop  ability  to  ob- 
tain from  a price  ~ list  data  needed  for  solving 
problems. 

Background.  While  the  problems  on  page  14 
in  the  text  are  all  solved  by  addition,  only  prob- 
lem 6 contains  the  phrase  in  all  which  pupils  are 
likely  to  consider  the  cue  word  for  addition.  Ac- 
cordingly, pupils  should  see  that  it  is  necessary  to 
consider  the  entire  situation,  not  just  such  cue 
words  as  both , altogether , total , etc.,  which  many 
times  lead  to  incorrect  solutions. 

In  the  exercise  at  the  top  of  page  1 5 in  the  text, 
children  are  challenged  still  further  to  expand  their 
concept  of  addition,  since  they  must  formulate 
from  number  stories  given  them  questions  which 
can  be  answered  by  addition. 

Book  Lesson  (page  14).  Ex.  1-8:  Written 
work. 

a.  If  there  is  a florist  shop  near  the  school,  dis- 
cuss with  pupils  what  they  can  see  there.  Discuss 
occasions  when  their  parents  have  bought  things 
at  a florist  shop. 

b.  Ask  pupils  to  look  at  the  picture  and  to  tell 
what  things  are'  for  sale  and  at  what  prices.  Help 
pupils  to  fead  and  understand  any  new  words  in 


Tom  Helps  in  his  Father's  Flower  Shop 

Problem-solving ; using  a price  list 

1.  Tom  sold  a dozen  roses  and  an  ivy  plant.  How  much  < 

he  charge  the  customer? $3.5+  » 

2.  How  much  should  Tom  charge  for  a violet  plant  an< 
bunch  of  daisies  }P/-50 

3.  A plant  stand  sells  for  $1.80  more  than  a dish  gard 
How  much  does  a plant  stand  sell  for }^S.30 

4.  An  ivy  plant  sells  for  25<£  less  than  a flower  bowl.  W 
is  the  price  of  a flower,  bowl?-?/-^ 

5.  Jane  has  $5.  Can  she  buy  a dish  garden  and  a dozen  ros 

6.  After  Tom’s  father  sold  37  ferns,  he  still  had  14  ] 
How  many  ferns  had  there  been  in  all? -57 

7.  On  Friday,  Tom  took  in  $46.50.  This  was  $7.84  less  t 
he  took  in  on  Saturday.  How  much  did  he  take  in  on  Saturc 

8.  Make  up  5 other  problems  using  the  price  list. 

14 

the  price  list.  For  your  good  readers  and  good 
thinkers  in  arithmetic,  assign  Ex.  1-8  to  be  worked 
without  any  help. 

c.  To  your  poor  readers  say,  “Let’s  pretend  we 
are  going  to  buy  some  things  in  this  shop.  ITT  tell 
you  two  things  I’d  like  to  buy  and  you  can  find 
out  how  much  I’ll  have  to  pay.  Then  some  of  you 
may  choose  some  things  you  would  like  to  buy.” 

On  the  board,  write  the  names  of  two  items  in 
the  price  list.  Have  pupils  look  up  the  prices,  tell 
them  to  you,  and  write  them  on  the  board.  Have 
pupils  copy  the  prices  on  their  papers  and  add. 
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Earning  and  Spending  Money 

Formulating  problem  questions  for  addition  [W] 

Write  a question  which  will  make  each  story  below  into  an 

iddition  problem.  Do  the  work  to  answer  your  questions. 

! 1.  Peggy  was  paid  35<£  for  cleaning  the  silver,  28 <£  for  dusting, 
nd  16<£  for  washing  the  ( 79i) 

2.  Bob  earned  $1.75  spading  the  garden,  a half  dollar  for 

cashing  the  car,  and  a quarter  for  cleaning  the  garage . %xtrmucJv 
dod/  ~1Qcr6'MxA#v atUrqet/tfAJ?  (*2.50) 

3.  Bob’s  father  spent  $1.78  for  a rake  and  $3.95  for  a shovel. v 

($5.  73) 

4.  Betty  received  these  coins  in  change:  3 cents,  a nickel,  a 


5.  Betty’s  mother  bought  these  things:  a sweater  for  $5.37, 
scarf  for  98<£,  shoes  for  $12.50,  and  a hat  for  $5.00.  %mr/rruccJv 

?($ 23.85) 


rect  their  papers.  Find  out  which  children  had 
difficulty.  Next  work  with  the  entire  class  in  read- 
ing and  discussing  each  problem  as  a pupil  works 
it  on  the  board.  Emphasize  the  reason  for  using 
addition  to  solve  the  problem.  Help  pupils  to 
discover  and  state  these  ideas: 

We  add  to  find 

the  total  cost  of  two  or  more  articles  (as  in  Ex.  1 
and  2). 

how  many  in  the  whole  group  when  we  know  the  num- 
ber in  each  part  of  a group.  (In  Ex.  6,  the  whole  = num- 
ber left  + number  sold.) 

the  size  of  a group  or  a number  which  has  been  in- 
creased by  adding  another  group  or  another  number  (as 
in  Ex.  3,  4,  7). 


To  Keep  in  Practice 

1.  Write  on  folded  paper  the  sums  for  Ex.  a to  f below. 


[W] 


abode  f 


867 (900)  7,854  (8,000)%5. 1 8 $18.79  (*20)  19,975  $986.75 

543 (500)  2,968 (3,000)  7.96(*8)  46.32(*5&>  3,100  249.28 

1298  (300)  9,459(1,000)  4.87 (*5)  74.56  (* 70)  48,862  308.67 

j-716  W+ 1,073 (l,000)\-  8 • 09  (*8)  +27.85  (*317+7,034  +654.29 

ym  11,354  *26.10  $/(o  7.52  78,11/  *2,118.19 

2.  In  Ex.  1,  round  each  addend  in 


. Ex.  a to  the  nearest  hundred.  c.  Ex.  c to  the  nearest  dollar. 

. Ex.  b to  the  nearest  thousand'.  d.  Ex.  d to  the  nearest  $10. 

■1,154-,  3,068;  1,559;  /,/J3 

3.  Write  numbers  100  larger  than  each  addend  in  Ex.  b.A 

2/, 975;5,/00;  50,862;  9,034- 

4.  Write  numbers  2,000  larger  than  each  addend  in  Ex.  e>/v 

*996.J5;  *251.28; *3/8.67 ',*664.29 

5.  Write  numbers  $10  larger  than  each  addend  in  Ex.  f.^ 


6.  Copy  and  add:  9,675  + 49,867  + 38,097  + 5,629 .103,268 


Book  Lesson  (page  15) 

Ex.  1-5  (top):  Written  work.  Separate  your 
class  and  let  only  those  who  are  likely  to  succeed 
work  independently  in  writing  questions  for 
Ex.  1-5. 

Ex.  1-6  (bottom):  Written  work.  Assign  this 
as  independent  work  for  all  except  your  very  slowest 
learners. 

Differentiations  and  Extensions 

Place  on  the  board  the  statements  below  and 
work  with  the  slower  learners  in  formulating  an  ad- 
dition question  for  each. 

a.  David  is  collecting  match  covers.  He  has  35  in 
one  box,  28  in  another,  and  17  in  another. 

b.  Sally  has  85  stamps  in  her  collection.  Judy  has 
29  more  stamps  in  her  collection  than  Sally. 

c.  George  has  collected  34  old  coins.  This  is  .19 
fewer  than  Allen  has. 

d.  Dot  had  28  shells  before  she  found  15  more  on 
the  beach. 
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NOTES 


Observe  pupils  as  they  work  to  see  that  the  numbers 
are  correctly  placed  for  adding.  Have  the  numbers 
added  at  the  board  and  call  attention  to  any  diffi- 
cult spots. 

Have  a pupil  use  toy  money  and  count  out 
enough  to  pay  for  each  article,  then  “count  to- 
gether” the  two  amounts.  This  serves  as  a check 
for  the  addition  performed  with  numbers.  Repeat 
the  above  procedure,  letting  a pupil  select  two  or 
more  things  to  buy. 

d.  After  more  capable  children  have  completed 
problems  1-7,  read  the  answers  while  pupils  cor- 


|i 
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Teaching  Pages  16  and  17 

Pupil’s  Objectives:  To  review  (a)  the  meaning 
of  subtraction  as  the  process  we  use  to  find  a re- 
mainder or  a difference;  ( b ) ways  of  reading  and 
writing  subtraction  examples;  (c)  the  names  for 
the  parts  of  a subtraction  example. 


b.  In  problem  3,  the  idea  is  basically  the  same. 
The  large  group  of  1 1 circles  is  separated  into  two 
sub-groups  (7  left  on  the  board  and  5 erased). 

c.  In  problem  6,  the  large  group  of  1 1 pumpkins 
with  faces  is  separated  into  one  part  (8),  which 
matches  the  8 in  the  group  without  faces,  and  an- 
other group  made  up  of  the  3 pumpkins  left  over. 


Background.  In  Grade  5,  pupils  are  ready  to 
classify  subtraction  questions  as  two  general  types: 

a.  Remainder  situations  in  which  the  questions  are 
of  the  how-many-left  and  how-many-gone  type. 

b.  Comparative  or  difference  situations  in  which  the 
questions  are:  How  many  more  or  less?  How  many 
more  are  needed?  and  What  is  the  other  part  of  a number? 

When  the  question  How  many  more  are  needed? 
is  asked,  we  compare  the  number  we  have  with  the 
total  number  needed  and  find  the  difference.  To 
find  the  other  part  of  a number,  we  compare  the 
part  we  know  with  the  whole  and  find  the  differ- 
ence, or  the  other  part  of  the  number. 

Whatever  the  question  asked  in  subtraction,  we 
answer  it  by  separating  one  number  (a  sum)  into 
its  two  component  parts,  one  of  which  is  known. 
This  generalization  for  subtraction  is  stated  on 
page  16  in  the  text. 

Pupils  come  to  understand  the  nature  of  sub- 
traction as  the  reverse  of  addition.  In  addition  we 
combine  two  sub-groups  to  obtain  a larger  group 
(a  total).  In  subtraction  we  take  apart  the  larger 
group  (minuend),  making  two  sub-groups — the 
subtrahend  and  the  remainder. 

Book  Lesson.  Ex.  1-9:  Oral  work. 

a.  As  pupils  read  problem  1 and  study  the  action 
in  picture  B,  emphasize  the  basic  idea  which  the 
number  record  shows:  a large  group  of  planes  (12) 
separated  into  two  smaller  sub-groups  (the  3 that 
are  flying  away  and  the  9 that  are  left). 


Differentiations  and  Extensions.  Slower  learn- 
ers may  need  to  analyze  a greater  variety  of  sub- 
traction situations  than  those  given  on  pages  16 
and  17  in  the  text.  The  following  are  illustrative: 


Problem 

a.  There  were  15  chil- 
dren playing  a game.  Six 
went  home.  How  many 
were  left? 

b.  Mary  bought  ^cup- 
cakes. After  dinner  only  7 
were  left.  How  many  had 
been  eaten? 

c.  Sally  has  14  crayons. 
Bob  has  8.  How  many 
more  crayons  has  Sally 
than  Bob? 

d.  Jean  wants  a book 
which  costs  17^.  She  has 
only  9^.  How  much  more 
money  does  she  need?  Or, 
what  is  the  difference  be- 
tween the  money  Jean  has 
and  the  money  she  needs? 

e.  In  a group  of  13 
children,  5 are  boys.  How 
many  are  girls? 


Analysis 

15-6  = 9.  The  large 
group  of  15  was  separated 
into  a group  of  6 who  went 
home  and  a group  of  9 
who  remained. 

12  - 7 = 5.  We  think 
of  the  original  group  of  12 
as  separated  into  7 left  and 
5 that  were  eaten. 

14  - 8 = 6.  The  14 
crayons  are  separated  into 
two  sub-groups — a group 
of  8 to  match  Bob’s  8,  and 
a group  of  6 left  over. 

17-9  = 8.  We  think 
of  17^  as  separated  into 
9^,  the  money  she  has, 
and  8^,  the  amount  she 
needs. 


13  - 5 = 8.  The  en- 
tire group  of  13  was  origi- 
nally formed  by  combin- 
ing 5 boys  and  8 girls.  So 
when  we  separate  (take 
away)  the  5 boys,  the  other 
part,  8 girls,  is  left. 


NOTES 


m 
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What  Subtraction  Does 

Meaning;  remainder  idea  [O] 

1.  How  many  planes  are  in  picture  A?/2 
hat  has  happened  in  picture  B?AHow 
my  planes  are  left  in  the  large  group?  <? 

Two  ways  to  write  the  number  record 

; given  in  box  C.  Both  may  be  read  in 
y of  these  three  ways: 
minus  3 equals  9 12  less  3 is  9 3 from  12  leaves  9 

/mvruMrtfts1 

2.  What  do  we  call  the  number  subtracted  from?  the  number 
ptracted?Athe  answer? /ie^t^yvde^ 

\ 3.  Draw  1 1 circles  on  the  board.  Then  ask  one  of  the  children 
ijlook  away.  Erase  some  circles,  leaving  7.  Have  the  child  tell 
tw  many  circles  are  gone.  V 

In  Ex.  1,  we  subtracted  to  find  the  number  left  and  in  Ex.  3, 

subtracted  to  find  the  number  gone. 

In  a subtraction  problem,  the  larger  number  given 
can  be  thought  of  as  the  sum  of  two  smaller  numbers. 

When  we  know  one  of  the  smaller  numbers,  we  can 
find  the  other  by  subtracting. 

Act  out  the  following  subtractions  and  write  the  subtraction 
it  for  each  problem  on  the  board. 

4.  Put  16  pencils  in  a box.  Give  enough  away  to  leave  only 
pencils.  You  gave  away  A.  pencils.  /&~7~9 

5.  Start  with  17 $ and  spend  9<£.  You  have  lef t./7^-^=<^ 


16 


Meaning;  difference  idea  [O] 

6.  How  many  more  pumpkins  have  faces  than  have  no  faces  ? 

To  find  out,  match  each  pumpkin 

without  a face  against  a pumpkin  with  a 
face.  The  dot  picture  in  box  A shows  one 
way  to  compare  the  two  groups. 

To  subtract,  think  of  1 1 as  the  sum  of 
two  groups.  One  group,  8,  stands  for 
pumpkins  without  faces.  To  find  the 
other  group,  subtract  as  in  box  B.  The 
difference  is  A _ 

Here  are  other  ways  to  ask  comparison  questions: 

How  many  fewer  pumpkins  have  no  faces  than  have  faces? 

What  is  the  difference  between  the  number  of  pumpkins  with 
faces  and  the  number  without  faces? 

How  many  more  pumpkins  without  faces  must  we  have  to 
equal  the  number  with  faces? 

For  Ex.  7-9,  ask  a comparison,  or  difference,  question  in  three 
ways.  Write  on  the  board  the  example  you  must  work. 

7.  Tom  has  32<£  in  his  bank.  Jim  has  48<£.  Wft -32t  =76 1 

8.  There  are  38  children  in  a room  and  only  26  books .3S‘-2(o=J2- 

9.  Jean  read  24  pages  and  Mary  read  39. 3<f-24=/S 

Subtraction  helps  us  to  compare  two  numbers.  By 
subtracting  the  smaller  number  from  the  larger,  .we 
find  the  difference  between  the  two  numbers. 


i I 
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C 

12  minuend. 

— 3 subtrahend 
9 remainder 

12  - 3 = 9 


A 

r t : : t t ? : • • • 

1 1 i 1 i : 1 : 

_ 

11  minuend 
— 8 subtrahend 
3 difference 
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How  Well  Do  You  Know  the  Subtraction  Facts? 

Inventory  Test  It  [W] 

Write  only  the  answers  on  folded  paper. 


a 

b 

C 

d 

e 

f 

g 

h 

i 

j 

1. 

7 

9 

8 

10 

12 

12 

10 

11 

10 

17 

-3 

-5 

-6 

-2 

-6 

-3 

-7 

-2 

-6 

-9 

y 

y 

2 

8 

(o 

9 

3 

9 

y 

8 

2. 

17 

15 

11 

12 

11 

11 

14 

10 

8 

9 

-8 

-8 

-6 

-9 

-5 

-7 

-5 

-5 

-0 

-7 

9 

7 

3 

to 

¥ 

9 

S 

8 

2 

3. 

11 

15 

11 

12 

13 

14 

12 

15 

13 

11 

-4 

-9 

-8 

-7 

-5 

-6 

-5 

-6 

-9 

-3 

7 

(o 

3 

S 

8 

8 

7 

9 

y 

~8 

4. 

14 

13 

10 

16 

10 

13 

14 

13 

15 

16 

-7 

-8 

-3 

-7 

-4 

-7 

-9 

-4 

-7 

-9 

7 

5 

7 

9 

(o 

(o 

S 

9 

8 

7 

Make  study  cards  for  facts  you  missed. 


Helps  in  Learning  Subtraction  Facts 

[O] 

1.  Subtracting  a number  from  an 

equal  number  leaves  0.  6 — 6 = 0 

2.  Subtracting  0 from  a number 
leaves  the  number.  9 — 0=9 

3.  To  subtract  from  a teen  number,  first  subtract  from  10. 
For  8 from  14,  as  in  the  box  above,  think  “8  from  10  is  2. 
Then  the  2 and  the  other  4 ones  make  6,  so  8 from  14  is 

4.  Whole  stories  in  addition  and  subtraction  are  helpers,  too. 

8 + 4=  12,  so  4 + 8= /2  12  - 8 = # 12  - 4 = 

The  number  line  below  shows  how  these  facts  are  related. 
To  subtract  4 from  12  on  the  line,  count  4 spaces  to  the  left  of  12. 
4 from  12  is 

0 1 2 3 4 5 6 7 8 9 10  11  12  13  14 

J ‘ 

18 — 


Teaching  Page  18 

Pupil’s  Objectives:  (a)  To  take  an  inventory 
test  on  the  more  difficult  subtraction  facts  for  the 
purpose  of  identifying  facts  in  need  of  mastery; 
(b)  to  review  the  use  of  helpers  in  working  for 
mastery  of  unknown  facts;  (c)  to  work  for  auto- 
matic response  for  all  subtraction  facts. 

Book  Lesson 

Rows  1-4:  Written  work.  Inventory  Test  4. 
Refer  to  the  suggestions  for  giving  Inventory 
Test  1 (Manual,  page  32)  and  follow  the  same  pro- 
cedure. As  suggested  in  the  text,  pupils  should 
make  study  cards  for  facts  missed. 


Ex.  1-4:  Oral  work.  Help  children  utilize  the 
generalizations  in  exercises  1-4  in  working  for 
mastery  of  unknown  facts. 

Differentiations  and  Extensions 

1 . Slower  learners  will  need  help  in  making  study 
cards,  in  making  study  charts,  and  in  carrying  on 
individualized  practice  with  their  study  cards.  (See 
page  32  in  the  Manual  for  suggestions  relating  to 
addition  that  may  be  modified  for  this  work  in 
subtraction.) 

2 .All  pupils  may  be  directed  to  sort  their  study 
cards  into  two  groups — those  facts  in  which  the 
minuend  is  less  than  10,  and  those  facts  with  a 
minuend  greater  than  10.  Slower  learners  may 
make  a third  group  of  study  cards  containing  facts 
in  which  the  minuend  is  just  10.  Pupils  should 
work  for  automatic  response  first  with  facts  in 
which  the  minuend  is  10  or  less,  since  facts  in  these 
groups  are  needed  for  use  of  the  helper  called  “sub- 
tracting from  10  first.” 

Facts  with  minuends  greater  than  10  may  be 
studied  by  using  whole  stories  (related  facts)  in 
addition  and  subtraction,  or  subtracting  from  10 
first.  In  subtracting  8 from  13,  pupils  should  think 
“8  from  10  = 2.  But  13  is  3 more  than  10,  so  2 
(left  from  10)  and  3=5.  13  — 8 = 5.” 

3.  To  gain  automatic  response,  pupils  may  work 
with  their  study  cards  individually  or  with  partners. 
After  studying,  they  may  take  Inventory  Test  4 
again. 

4.  In  making  study  charts,  pupils  may  include  a 
variety  of  associations  (helpers)  for  each  fact  missed. 
For  15  — 8,  the  following  might  be  included: 

My  Study  Chart 

Fact  Missed 

15  15  - 8 = 7 8 from  15  = 7 

— 8 15  less  8 =7 

7 15  minus  8 = 7 

Helpers 

a.  Use  the  whole  story 

7 + 8 = 15  15  - 8 = 7 

8 + 7 = 15  15  - 7 = 8 

b.  Subtract  from  10 

15  00000000,00,  .OOOOO,  8 from  10  = 2 

— 8 2 + 5 = 7,  so  8 from  15  = 7 

c.  Use  a near  double.  Think,  “16  — 8 = 8,  so 
15  — 8 is  1 less  than  8,  or  7.” 


14  mtttn  m i 

i j, 

-8  2 and  4 = 6 
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Can  You  Subtract  by  Using  Families? 

Inventory  Test  5 [W] 

)n  folded  paper  write  remainders  only. 


a 

b 

C 

d 

!3  - 5/g 

34  minus  727 

21  less  8 13 

6 from  22/6 

to 

1 

£>. 

N> 

60  minus  5 55 

53  less  l4(o 

4 from  4137 

fl  - 744 

43  minus  9 34 

38  less  73/ 

3 from  61 58 

© 

1 

00 

Ni 

85  minus  7 7<f 

43  less  637 

4 from  7066 

|5  - 9 3(p 

32  minus  82^ 

92  less  5 87 

7 from  52 45 

•1  - 5 55 

25  minus  322 

62  less  3 59 

2 from  35 33 

19  - 182 

96  minus  8 88 

71  less  6 (o5 

6 from  807^ 

Helps  in  Subtracting  by  Families 


[O] 


. The  two  kinds  of  subtraction  families  are  shown  below  in 


s A and  B.  Explain  the  two  kinds  of  subtraction  families. 


|>26  36  4*6  76  ?6  56  86 

B 

1333  4353  93  73  23  63 

2-2— 2-2— 2-2— 2 -2 

-6-6— 6-6— 6-6— 6 —6 

±24  344+ 1494  54  84 

727  3147  8767  17  57 

fou  can  subtract  the  ones. 

There  are  not  enough  ones 

to  subtract  from. 

For  each  box  tell  3 other  examples  in  the  same  family lJeeJo0.) 


1 ay  the  remainders  for  Ex.  3 to  10  below.  Name  each  family. 

4.  5.  6.  13 

8 - 5 23  60  - 153  52  - 53  - 6V7 

8 - 5 53  80  - 173  92  - 824  73  - 6 67 

J2  -5-JamA^u,  /4~5 'family,  /3  -SfomAMc  /4 

2 -*±32°  8.  24  -*5/9  * 9.  53  - 54?°  10.  34  -925° 

|2  - 4 52  64  - 5 59  73  - 5U  54  - 9 45 

2 - 4W  84  - 57?  93  - 5#P  74  - 955 


Teaching  Page  19 

Pupil’s  Objectives:  {a)  To  take  a test  on  the 
higher-decade  subtraction  facts,  both  with  and 
without  borrowing ; (b)  to  obtain  assistance  in  over- 
coming difficulties  uncovered  by  the  test;  (c)  to 
gain  increased  speed  and  accuracy  in  subtracting. 

Background.  In  higher-decade  addition,  pu- 
pils learn  to  bridge  ahead  into  the  next  higher  dec- 
ade when  the  sum  of  the  ones  is  10  or  more  than  10. 
For  28+  6,  the  skilled  pupil  does  not  think  “14; 
carry  1 ; 34.”  He  thinks  “34”  immediately. 

In  the  same  way  pupils  learn  to  do  higher- 
decade  subtraction  by  bridging  back  into  the  next 
lower  decade  when  the  ones  cannot  be  subtracted. 


For  53  — 8,  he  does  not  borrow  and  then  subtract. 
Instead  he  recognizes  immediately  that  the  ten’s 
figure  in  the  remainder  will  be  “down  1,”  so  it  will 
be  “40  something.”  Because  8 from  13=5,  the 
remainder  is  45. 


Book  Lesson 

Rows  1-7:  Written  work.  Inventory  Test  5. 
Give  the  test  according  to  the  procedure  outlined 
for  Inventory  Test  1 (Manual,  page  32).  Observe 
pupils  as  they  work,  and  locate  those  who  are  ob- 
viously counting  backward  by  l’s.  These  are  the 
pupils  to  be  grouped  and  helped  in  identifying  the 
key  subtraction  fact  to  be  used. 

Ex.  1-10  (bottom  of  page  19):  Oral  work. 


Differentiations  and  Extensions 

1.  Slower  learners  may  be  given  practice  in  de- 
ciding when  the  ten’s  figure  in  the  remainder  will 
be  “down  1,”  and  in  identifying  the  key  fact  to  be 
used.  The  examples  below  or  those  in  Inventory 
Test  5 may  be  used  for  this  purpose. 

41  - 8 29  - 6 62  - 7 23  - 9 34  -9 

36  - 5 54  - 8 50  - 8 48  - 2 21  -6 

73  - 7 30  - 5 47  - 7 60  - 3 40  -9 

These  children  may  also  be  asked  to  write  two 
other  examples  in  the  same  family  as  each  example 
above. 

2.  All  children  may  work  to  increase  their  speed 
in  subtracting  by  starting  with  a given  2-place 
number  and  successively  subtracting  the  same 
1 -place  number  as  indicated  below. 

a.  Start  with  53  and  subtract  7 each  time. 


53  - 7 = 46 
46  - 7 = 39 
39  - 7 = 32 
32  - 7 = 25 
25  - 7 = 18 
18  — 7 = 11 
11-7  = 4 

b.  Start  with  84  and  subtract  8 each  time. 


84  - 8 = 76 
76  - 8 = 68 
68  - 8 = 60 
60  - 8 = 52 
52  - 8 = 44 


44  - 8 = 36 
36  - 8 = 28 
28  - 8 = 20 
20  - 8 = 12 
12  - 8 = 4 


3.  More  capable  children. 

a.  These  children  may  practice  writing  only  the 
answers  for  exercises  such  as  those  given  in  2 above. 
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b.  They  may  also  copy  and  work  Inventory 
Test  5,  changing  each  1 -place  number  in  the  sub- 
trahend to  a teen  number.  Columns  a and  d of 
the  first  two  rows  of  the  test  are  rewritten  below  to 
show  how  pupils  would  write  the  work. 

a d 

1.  23  - 15  - 8 16  from  22  = 6 

2.  32  - 14  = 18  14  from  41  = 27 

Teaching  Pages  20,  21,  and  22 

Pupil’s  Objectives:  (a)  To  review  the  ideas 
basic  to  borrowing  one  or  more  times;  ( b ) to 
take  a test  to  discover  how  well  subtraction  skills 
have  been  retained;  (c)  to  obtain  specific  help  in 
subtraction  with  borrowing;  (d)  to  gain  speed  and 
accuracy  in  subtracting  and  checking  examples  in 
which  the  minuends  are  3-,  4-,  or  5-place  numbers. 

Background.  In  Inventory  Test  6,  the  sub- 
tractions are  arranged  in  order  of  difficulty.  The 
test  results  will  indicate  how  far  back  you  need  to 
go  in  redeveloping  the  concept  of  changing,  or 
borrowing,  for  your  slower  learners. 

The  text  designates  the  changes  resulting  from 
borrowing  by  circling  the  2-place  numbers  which 
are  to  be  thought  of  as  belonging  in  a given  place 
(842  = 7 (lj)  (12)  when  195  is  to  be  subtracted). 

While  pages  21  and  22  in  the  text  show  the 
changes  in  the  minuend  for  the  purpose  of  aiding 
understanding,  pupils  are  operating  on  an  imma- 
ture level  if  they  find  it  necessary  to  show  all  the 
changes.  Pupils  should  be  challenged  to  think  the 
changes  and  subtract  by  the  “look-and-think” 
method  illustrated  in  Ex.  3 on  page  22. 

Book  Lesson  (page  20) 

Top  of  page:  Oral  work. 

Ex.  1-12:  Written  work.  Inventory  Test  6. 

a.  Discuss  with  your  pupils  the  reasons  for  this 
inventory  test.  Explain  that  the  results  will  not  be 
used  in  grading,  but  only  to  indicate  the  type  of 
help  needed  by  each  child. 

b.  Allow  enough  time  for  the  test  so  that  pupils 
may  work  carefully.  By  observing  pupils  as  they 
work  you  can  locate  those  in  need  of  thorough 
reteaching. 

c.  After  the  test  papers  have  been  scored,  assign 
more  capable  pupils  enrichment  activities  and  help 
others  to  analyze  their  errors,  basing  the  analysis 


Things  to  Remember  about  Subtraction 

General  Ideas  [O 

Do  you  remember  these  helps  for  subtracting  numbers? 

a.  Be  sure  to  write  the  smaller  number  under  the  larger  num 
ber  with  ones  under  ones,  tens  under  tens,  and  so  on. 

b.  Subtract  ones,  then  tens,  then  hundreds,  and  so  on. 

c.  If  you  cannot  subtract  in  any  column,  borrow  from  the 
next  figure  to  the  left.  To  get  more  ones,  borrow  1 ten  anc 
change  it  to  10  ones.  To  get  more  tens,  borrow  1 hundred  anc 
change  it  to  10  tens,  and  so  on. 

d.  Make  smaller  by  1 the  figure  from  which  you  borrow. 

e.  To  subtract  quickly,  just  think  the 
changes  in  the  minuend. 

f.  To  check,  see  whether  the  remain- 
der, or  difference,  added  to  the  subtra- 
hend equals  the  minuend. 

The  key  to  success  in  subtracting  is  to  learn  the  sub- 
traction facts  perfectly  and  to  know  when  to  borrow 
and  how  to  borrow  correctly. 


How  Well  Can  You  Borrow  in  Subtraction? 


Copy  the  numbers  and  subtract. 

Inventory  Test  6 [W 

1.  245 

2.  $3.04 

3.  816 

4. 

$7.00 

5.  804 

-139 

-0.94 

-249 

-0.59 

-695 

106 

6.  5,379 

$1.10 

7.  $31.70 

00 

yo, 

O SN 

9. 

$(c.+t 

8,162 

101 

10.  $60.0< 

- 1,825 

-8.92 

-2,478 

-978 

-47.5' 

3,55+ 

$ 22.7 8 

1,535 

1,18+ 

$/2.+ 

11.  $8.32  minus  $0.98  =$7.3+  12.  Subtract  $18.36  from  $25.0C 

$(o.l 


If  this  work  was  hard  for  you,  study  the  helps  on  pages  21  an< 
22.  Then  take  this  test  again. 

20 


on  the  helps  at  the  top  of  page  20  in  the  textbook. 
Ask  questions  for  each  help,  such  as,  “Did  you 
write  the  smaller  number  under  the  larger  number 
with  ones  under  ones,  tens  under  tens,  and  so  on?” 

d.  After  errors  on  Inventory  Test  6 have  been 
determined,  pupils  may  be  grouped  on  the  basis 
of  their  common  needs. 

Book  Lesson  (page  21) 

Ex.  1-6:  Oral  work. 

a.  This  oral  work  is  designed  for  pupils  who  do 
not  have  a definite  thought  pattern  for  subtracting 
with  borrowing.  For  pupils  who  subtract  mechani- 
cally, this  exercise  should  provide  meaning. 
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Helps  for  Borrowing  in  Subtraction 

[O] 

1.  Ex.  A to  E are  the  kinds  of  subtraction  you  had  in  Grade  4. 
ry  to  explain  each  example  before  getting  help  from  Ex.  2-6. 


Borrowing 
a Ten 

Borrowing 
a Hundred 

Borrowing  both  a Ten 
and  a Hundred 

Working  with  Zeros 

B 

C 

D 

E 

: 1 

•o 

Step  1 

•S 

1 

■a  „ in 

§ g c 
IhO 

Hundr 

Tens 

Ones 

Step  1 

and 
Step  2 

Hundri 

Tens 

Ones 

age 

ffiHO 

, 6@ 

4® 

3® 

7®® 

4@@ 

5 9® 

9/2 

7/9 

8 42 

W 

5X7 

frOjd 

-157 

-168 

-195 

-195 

-3  2 8 

-257 

8 15 

37  1 

7 

? 4 7 

184 

343 

2.  In  Ex.  A there  are  only  2 ones  in  the  minuend.  To  subtract 
we  must  get  more  ones.  Use,  or  borrow,  1 of  the  7 tens, 

jving  _(c_  tens.  The  1 ten  (10  ones)  borrowed  and  2 ones 
‘e  12  ones.  Can  we  take  7 ones  from  12  ones ?JCan  we  take 

tens  from  6 tens?fl  hundred  from  9 hundreds  = %JuamJa£cU 

\ A 9-8=1 

3.  In  Ex.  B,  why  can  we  subtract  ones  without  borrowing?A 

here  are  only  3 tens  in  the  minuend,  so  to  subtract  6 tens,  we 
pst  get  more  tens  by  borrowing  1 hundred  (10  tens).  Then 
fe  have  4 hundreds  and  _21  tens.  6 tens  from  13  tens  = 7 font 
hundred  from  4 hundreds  = 3jiuMc(/uuid 

4.  In  Ex.  C,  Step  1 is  like  the  borrowing  of  a ten  in  Ex.  A. 
ep  2 is  like  Ex.  B.  Explain  and  finish  the  subtracting. 

jj  5.  In  Ex.  D,  after  1 ten  is  borrowed,  no  tens  are  left  in  the 
inuend,  so  we  must  borrow  1 hundred,  or  _/£2  tens. 

6.  In  Ex.  E,  to  borrow  a ten,  we  think  of  600  as  60  tens, 
hen  we  borrow  1 ten,  we  leave  59  tens.  Then  we  can  think , 
from  10  =3(mejh  from  9 — ‘HPmfl  from  5 = 3(^u^ndu^dd)  ” 

[W] 

Extra  Practice.  Work  Sets  10  and  11. 


Help  with  Harder  Subtraction 

[O] 

1.  From  what  you  know  about  borrowing  tens  and  hundreds, 
try  to  explain  the  work  in  Ex.  A to  E.  Then  do  Ex.  2 to  6. 


Borrowing 
a Thousand 

Borrowing 
Three  Times 

Subtracting  Money  Numbers 

A 

6® 

7,47  9 
-3,869 
3,610 

B 

ixf? 

-2,986 

1,249 

C 

6 9® 

-0.56 

$6.4  8 

D 

89  @® 
$9-07  2T 
-38.75 

$5  1.49 

E 

900  ®® 

$9#T.  0/ 
-216,79 
$684.2  1 

2.  Hal  worked  Ex.  A.  Did  he  borrow  to  get  more  ones ?.  more 

<ryi(r  A 

tens ?A more  hundreds?^ He  borrowed  1 thousand  (10  hundreds) 
to  make  J3L  hundreds.  Explain  Hal’s  subtraction. 

3.  For  Ex.  B,  Jim  worked  this  way:  — >■ 

Tell  how  he  got  the  numbers  from  which 
he  subtracted  (the  red  minuends). 

Jim  just  thought  the  changes  because 
it  is  quicker.  Can  you? 

4.  Ann  thought  of  Ex.  C as  704  — 56.  She  changed  704  to 
69  tens  and  14  ones  before  she  subtracted  56.  Why  did  she  do 
this  ?A  How  did  she  make  the  remainder  a money  number 

5.  Say  the  subtraction  in  Ex.  D.  Begin:  5 from  14  = 9. 

6.  Work  Ex.  E on  the  board  and  show  the  borrowing.  (JwJ&O 


6 from  15  = 9 

8 from  12  = 4 

9 from  11  = 2 
2 from  3 = 1 


Tell  what  the  mistakes  are  in  Ex.  7-11. 


7.  9,351 
-897 
8,464 


8.  $42.56 
- 19.75 

$ #.7i 
218 


9.  70,003 
-52,849 

17,264 

is 


10.  $180.62 
-94.87 
$f85.75 


11.  $600.00 
- 139.24 
$462.76 

0,w, 


12.  Copy  and  work  Ex.  7-11.  Do  not  show  borrowing. 


© Extra  Practice.  Work  Sets  15  and  16. 


-21 


22- 


h.  For  the  example  in  box  A,  pupils  may  use  a 
pocket  chart  and  describe  the  subtraction  in  this 
manner:  “We  have  9 bundles  of  100,  7 bundles  of 
10  and  2 ones.  We  are  to  take  away  1 bundle  of 
100,  5 bundles  of  10  and  7 ones.  We  always  sub- 
tract ones,  then  tens,  and  then  hundreds.  We  have 
only  2 ones,  so  we  can’t  take  away  7 ones  until  we 
get  more  by  using  1 of  the  10-bundles  and  changing 
it  to  10  ones.  That  will  make  12  ones  and  we  can 
then  take  away  7 ones  and  have  5 left.  After  chang- 
ing 1 ten,  6 are  left.  5 tens  from  6 tens  = 1 ten. 
Then  1 hundred  from  9=8.  The  remainder  is 
8 hundreds  1 ten  and  5 ones,  or  815. 

Bottom  of  page:  Written  work. 


Book  Lesson  (page  22).  Ex.  1-11:  Oral  work. 
Ex.  12:  Written  work. 

Differentiations  and  Extensions 

1.  Slower  learners  should  master  the  procedure 
for  borrowing  once  or  twice  by  the  “look-and-think” 
method  before  attempting  the  longer,  more  in- 
volved examples  on  page  22.  However,  they  should 
be  allowed  sufficient  time  to  gain  understanding 
and  confidence  even  if  this  necessitates  the  utiliza- 
tion of  objective  materials  such  as  bundles  of 
straws,  tickets,  and  the  like. 

2.  More  capable  children  may  formulate  word 
problems  which  utilize  the  numbers  in  Ex.  1 to  5 


in  Inventory  Test  6.  They  may  illustrate  how- 
many-left,  how-many-gone , how-many-more , and 
other-part  subtraction  problems. 

3 .All  children  may  work  Extra  Practice  Sets 
10,  11,  15,  and  16  to  gain  increased  speed  and  ac- 
curacy in  borrowing. 


Set  10.  Subtraction ; borrowing  twice 


a 

734 


b 

758 


c 

868 


d 

783 


611 


f 

815 


g 

720 


- 669 

- 147 

- 579 

- 247  - 

329 

- 729 

- 58 

of  potatoes  and  sold  375  bushels.%*^ 

65 

611 

289 

536 

282 

86 

662 

1 ( 205 ) 

5/Mr.  Ely  saw  a refrigerator  priced 

. 468 

832 

754 

652 

725 

643 

686 

$235  and  another,  the  same  size,  for  $198. 

- 298 

- 743 

- 49 

- 170  - 

476 

- 68 

- 437 

($37) 

170 

89 

705 

482 

249 

575 

249 

6.  Mrs.  White  has  $7.56  in  her  bag. 

Some  sheets  were  advertised  for  $8.94. 

Set  11.  Subtraction ; 

borrowing 

; zeros 

in  the  minuend 

? ($7.38) 

7.  Ralph  has  saved  $15.29  to  buy  the 

. 600 

913 

614 

711 

703 

400 

916 

concertina  in  the  pictur 

- 275 

- 607 

- 59 

- 241  - 

598 

- 93 

- 878 

dew /rwioO  ? ($  9. 66  ) 

325 

306 

555 

470 

105 

307 

38 

Watch  the  Signs! 

. 604 

200 

813 

500 

660 

512 

800 

Copy  and  write  the  answers  on  your  paj 

- 238 

- 96 

- 245 

- 417  - 

-69 

- 147 

- 724 

abed 

366 

104 

568 

83 

591 

365 

76 

1.  736  5,024  6,372  5,442 

Set  15. 

Subtraction. 

; borrowing  three  times 

a 

b 

c 

d 

e 

L $81.66 

1,230 

$41.00 

6,241 

$93.71 

- 42.97 

- 792 

- 37.54 

- 1,873 

- 35.98 

$38.69 

438 

$3.46 

4,368 

$57.73 

!.  $90.00 

6,654 

$51.70 

3,918 

$67.41 

- 51.23 

- 989 

- 49.69 

- 949 

- 27.83 

$38.77 

5,665 

$2.01 

2,969 

$39.58 

Set  16.  Subtraction ; 

borrowing  3 

or  4 times 

L.  $171.60 

47,281 

39,030 

$468.12 

$400.01 

- 158.63 

- 38,192 

- 18,852 

- 75.67 

- 83.24 

$ 12.97 

9,089 

20,178 

$392.45 

$316.77 

!.  $548.40 

76,573 

90,000 

$132.74 

$807.16 

- 290.78 

- 58,605 

- 86,437 

- 84.59  - 

- 332.47 

$257.62 

17,968 

3,563 

$48.15 

$474.69 

Make  Your  Own  Problems! 

Formulating  problem  questions  for  subtraction  [W] 

Write  a question  which  will  make  each  story  into  a subtrac 


tion  problem.  Do  the  work  to  answer  your  questions. 

1.  Steve  bought  500  stamps  to  put  in  his  stamp  album. 


Steve  now  has  1,242  stamps . tywmcurmrfamM  ot^Ju/Acui^Iefyk/ 
n - *6* 500?  (74 2)  7 7 


. East  year,  289  of  the  365  days  were  sunny.  %m//>na^  o(m$4 
/nvt  AtvritfM-  ? ( 76) 

3.  At  a sale,  a $7.50  pair  of  shoes  was  marked  $4.95 .%urmm 
A^tt'Xfwi^/rTypAJtecO drTums ? ($2. 55) 

4.  Mike’s  father  raised  580  bushels  -T 


A.  and  S.  [W] 


166 


901 

227 


+475 

101 

789 


+597 
738  6 

3,054 


+5,912 


+9,215 

14,239 

9,016 

-2,475 

<oM / 

9,408 

-8,904 

504 

5,896 

-5,326 


-987 

5J85 

6,887 

+6,519 

73,406 


-4,767 


4,682 

+3,372 


f 

$78.69 

-28.73 


4,276 

+4,383 


(,75 

8,685 

-7,693 

991 

349 


$,054 

914 

+259 


$49-9  b 

$82.31 

-44.66 


1,173 

6,017 


$37.65 

$955.22 


8,659 

26,680 


+653 

7,002 

7,904 


-535 

iffn 

758 


-57.60 

$897-61 


8,468  +6,401 


8,9  bb 


670 


18,112 


5.  836  + 7,678  + 4,606  + 3,477v 

/b,597 


543306 

6. 


+894 

2652 


$205.97 

-89.62 


$776,351 
77,988  from  96,424 

/b,  43i 


23 


Ex.  1-6  (bottom):  Written  work.  Utilize  these 
exercises  to  locate  pupils  who  still  need  assistance 
with  carrying  and  borrowing. 


Teaching  Page  23 


Teaching  Page  24 


Pupil’s  Objectives:  (a)  To  gain  experience  in 
formulating  questions  to  make  subtraction  prob- 
lems; ( b ) to  obtain  practice  in  addition  and  sub- 
traction. 


Book  Lesson 

Ex.  1-7  (top):  Written  work.  Assign  these  ex- 


Pupil’s Objectives:  To  learn  (a)  that  n is  often 
used  to  stand  for  a missing  number;  ( b ) how  to 
draw  number  lines  to  represent  graphically  the 
data  given  in  word  problems;  (c)  the  value  of 
graphic  representation  as  an  aid  in  problem- 
solving. 


ercises  as  independent  work  for  all  except  the  very 
poor  readers.  Assist  these  pupils  in  reading  the 
statements  given  and  in  formulating  questions. 


Pre-book  Lesson.  Utilize  classroom  situations 
similar  to  those  on  page  24  in  the  text.  Ask  a tall 
pupil  and  a shorter  pupil  to  stand  back  to  back. 


46 


Drawings  Help  in  Making  Comparisons 

Finding  the  difference 

1.  One  flagpole  measures  25  feet. 

'he  other  flagpole  is  39  feet  tall.  How 
luch  shorter  is  the  short  pole?+/£^^ 

Which  flagpole  stands  for  39  feet? 

'hich  for  25  feet?A  How  is  the  difference 
lown^fcall  this  distance,  n. 

Think  of  39  as  the  sum.  One  part  is 

5;  the  other,  n.  How  do  we  find  ra?v 

39  -2S t/n/,  AC/n/  = 39 -25,  <rts  19- 

2.  Jim  and  his  family  took  a trip.  They  drove  254  miles 
oing  and  286  miles  returning  another  ^w^.  How  much  farther 
id  they  drive  one  way  than  the  other ?A  Explain  the  drawing. 


254 


3.  One  morning  the  temperature  was  49  degrees.  At  2 p.m. 
went  up  to  76  degrees.  Ho\y  many  > ^ 


Agrees  warmer  was  it  at  2 p.m.  ?a  Ask  an- 
her  question  about  these  temperatures  y 
1 4.  Fred  took  a train  trip  of  250  miles. 


Pm  f —H 

S,fX: 

AM'  - 


- 100 
— i ■ 

- 50 

- 70 

eo 

*—  50 
•-<40 

- -30 

- 

- !G 


rhen  he  had  gone  180  mile^ho^many 
iles  farther  did  he  have  to  go  ?A  For  help, 
ake  a drawing  on  the  board. 

! 5.  Fred  weighs  59  pounds.  His  father  " ^ 

bighs  185  pounds.  ^H^y  much  heavier  . 

an  Fred  is  his  father^  Make  a drawing.  » -s  -'-'A '• 

6.  Make  5 other  problems  using  these  “comparison  words.” 
j Her  warmer  farther  higher  heavier 

yrter  colder  nearer  lower  lighter 

We  find  the  difference  between  two  numbers  by 
subtracting. 


24 


Finding  II,  the  Missing  Addend 


[O] 


1.  In  the  drawings  on  page  24,  did  n stand  for  the  part  we 
had  to  find  ?A  The  letter  n can  stand  for  any  missing  number.  . 

J^MtWuuZom 

2.  What  is  n in  each  example  in  bo^AP^How  is  n found ?A 


A 9 

B 

C 

D 

8 + n = 17 

54 

92  = n + 38 

92 

92  = 54  + n 

92 

n + 7 = 13 

+38 

-38 

-54 

13  = n + 8 

92 

To  find  n,  take 

54 

To  find  n,  take 

38 

16  = 9 + n 

38  from  3jL. 

n=5? 

54  from  3-Z..  n 

=3t 

3.  In  box  B,  92  is  the  sum  of  what  two  addends  ?A  How  is 

the  same  example  written  differently  in  boxes  C and  DPv 
92- Ad xAe/ Mt/yn/ tyfi as/nAsm/wt/.  /n/,  aryvc03f(  (ax rzsC) trt/59  tetri'  D ) 

4.  In  boxes,  C and  D,  what  process  is  used  to  find  n,  the 

missing  addend  ?A  What  is  n in  box  CP5Vin  box  D?3<? 


When  we  know  the  sum  of  two  addends  and  we  know  one 
of  the  addends,  we  subtract  to  find  the  other  addend. 


[W] 


7^2 

11.  n + 160  = 902 


Find  n in  Ex.  5 to  13.  Work  as  in  boxes  C and  D. 

39  (o09 

5.  n + 36  = 75  8.  875  = 266  + n 

6.  19  + nZ=  81  9.  206  = ii  + 184  12.  75 +Zn  = 318 

7.  rr+  67  = 92  10.  462  = 159  +3n  13.  283  + n = 450 


How  Well  Can  You  Follow  Directions? 

Words  denoting  the  process  in  A.  and  S.  [W] 

Decide  on  the  process.  Then  copy,  work,  and  check. 

1.  882  minus  479  =V03  5.  $17.84  + $3.92  + $0.67  =*22.¥3 

2.  684  and  956  =!M°  6.  $17.40  less  $14.96  =*%W 

3.  950  minus  786  =/<£+  7.  Take  486  from  904. 4+P 

4.  8,675  plus  1,489  =10,269-  8.  $30.03  - $9.47  =$20.56 


© Extra  Practice.  Work  Set  18. 
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Have  the  pupils  estimate  how  much  taller  one  is 
than  the  other.  Draw  number  lines  on  the  board 
to  stand  for  the  two  heights  and  use  n to  represent 
the  difference  in  the  heights. 

Book  Lesson.  Ex.  1-6:  Oral  work.  For  good 
readers,  assign  page  24  as  independent  work.  For 
other  pupils,  present  the  page  as  an  oral  lesson,  giv- 
ing assistance  as  needed. 


Pupil’s  Objectives:  (a)  To  learn  that  n may 
represent  the  value  of  a missing  addend;  (b)  to 
learn  the  process  to  use  in  finding  n when  it  stands 
for  a missing  addend;  (c)  to  review  the  signs  and 


language  forms  used  to  denote  the  processes  of 
addition  and  subtraction. 

Pre-book  Lesson 

1.  Draw  number  lines  on  the  board,  as  illus- 
trated below,  and  ask  pupils  to  find  the  value  of  n. 

12"  n n 8” 

A W y A -A 


18"  24" 

2.  Guide  pupils  to  sense  the  generalization  given 
in  the  text,  but  apply  it  to  the  number  lines— 
When  we  know  the  sum  of  two  pans  of  a line  and  we 
know  the  length  of  one  part,  we  subtract  to  find  the 
length  of  the  other  part. 


47 


Book  Lesson 


Ex.  1-4  (top):  Oral  work. 

Ex.  5-13  (middle):  Written  work. 

Ex.  1-8  (bottom):  Written  work.  After  these 
examples  have  been  worked  and  discussed,  list  on 
the  board  the  different  words  and  phrases  which 
denote  each  process.  Keep  the  list  for  reference 
purposes  and  encourage  pupils  to  use  the  various 
terms  when  they  construct  exercises.  In  all  exer- 
cises of  this  type,  insist  that  pupils  write  a sign  for 
each  example. 

Differentiations  and  Extensions.  Assign  Ex- 
tra Practice  Set  18  as  needed. 

Set  18.  Writing  examples  in  A.  and  S.; 

carrying  and  borrowing 

Copy  and  work  these  examples: 

1.  Take  $89.65  from  $90.03.  $0.38 

2.  9,675  + 4,396  + 844  + 8,070  = 22,985 

3.  Subtract  9,754  from  15,070.  5,316 

4.  Find  the  difference  between  $83.65  and  $120.70.  $37.05 

5.  $79.56  plus  $83.74  plus  $265.32  - $428.62 

6.  From  90,000  take  42,065.  47,935 

Teaching  Page  26 

Pupil’s  Objectives:  (a)  To  review  the  proce- 
dure for  making  change;  (b)  to  gain  proficiency 
in  making  and  counting  change;  ( c ) to  learn  that 
n may  represent  a missing  minuend;  ( d ) to  learn 
the  process  to  use  in  finding  missing  minuends. 

Teacher’s  Preparation.  For  the  work  at  the 
top  of  the  page  in  the  text,  secure  a supply  of  toy 
money  or  have  pupils  cut  out  cardboard  discs  of 
different  sizes  and  label  them  to  represent  pennies, 
nickels,  dimes,  etc.  Bills  may  be  made  from  slips 
of  paper.  Also  make  a supply  of  enlarged  coins 
which  may  be  placed  in  a pocket  chart. 

Pre-book  Lesson.  As  an  introduction  to  the 
work  at  the  bottom  of  the  page  in  the  text,  give  a 
problem  such  as  the  following  and  illustrate  it  with 
a number  line.  “Mary  cut  off  15"  from  her  piece 
of  ribbon.  She  then  had  30"  left.  How  long  was 
the  ribbon  before  she  cut  it?” 


Making  Change 

1.  Sally  bought  a 69*  tie  for  her  f 
and  paid  for  it  with  a $1  bill.  The 
gave  a cent,  a nickel,  and  a quart 

change.  Tell  how  he  counted  the  ch 
" (o?f ; 70*1]*)  ; 75  * (5*);  $1(25*) 

2.  Sue  gave  the  clerk  $5  for  a ! 

scarf.  The  clerk  counted  the  ch 

“$3.40,  $3.50,  $4,  $5.”  What  coins  and  bills  did  Sue  rec 

M 50*  £L 

3.  Use  toy  money  and  count  the  change  for  these  pure! 


Spent 

Gave  Clerk 

Spent 

Gave  Cler 

a.  6* 

a half  dollar 

d.  $1.64 

$2 

b.  13* 

a dollar 

e.  $3.47 

$5 

c.  36* 

$1 

f.  $1.58 

$5 

© Extra  Practice.  Work  Set  17. 


Finding  11,  the  Missing  Minuend 

(> lee'Jwi'A.) 

1.  What  is  n in  each  example  in  box  A?^  How  is  n foun 


A 

B 

n~  9 = 9 

65  Check 

7 = n - 5 

1 

00 

n - 6 = 8 

“i  ±37 

4 = n — 7 

65 

n - 37  = 28  28 


n — (e5 


+37 

65 


D 

95 

n - 48  = 


2.  In 


what  is  the  minue 

•A£A7lQA/KaM/  OavcO. 


(d5 


ow  ts  Ex.  B phei 

i /rru 


3.  In  Ex.  C,  how  do  we  find  n,  the  missing  minuend,?  v 

4.  On  the  board,  find  n for  each  example  in  box  D. 


When  we  know  the  number  subtracted  and  the 
remainder,  we  add  to  find  the  missing  minuend. 

3¥f  $5.  ¥3 

Find  n:  5.  298  = n - 43  6.  n - $3.45  = 
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Book  Lesson 

Ex.  1-3  (top):  Oral  work.  Use  toy  money  and 
dramatize  the  situations  in  Ex.  1-3. 

Middle  of  the  page:  Written  work. 

Ex.  1-4  (middle):  Oral  work. 

Ex.  5 and  6 (bottom):  Written  work. 


Part  cut  off  Part  left 

15"  30" 


■v 

n 


j 


Differentiations  and  Extensions 

1 .All  children  may  write  the  subtractions  to  find 
the  change  for  Ex.  1-3  at  the  top  of  the  page  in  the 
text.  Some  pupils  may  need  guidance  in  writing 


the  examples  prior  to  computation.  Ex.  3a  and  3b 
are  shown  below  in  two  ways. 

a.  $0.50  50^  b.  $1.00  100^ 

- 0.06  °r  - - 0.13  or  - 130 


2.  More  capable  children  may  bring  pictures  and 
price  lists  to  be  used  in  dramatizing  the  purchase 
of  one  or  more  articles.  They  may  make  payment 
with  exact  change  or  in  such  a way  that  change 
must  be  made. 

3 .All  children  may  formulate  a variety  of  word 
problems  that  would  use  the  examples  in  boxes  A 
and  D at  the  bottom  of  page  26  in  the  text.  The 
following  are  illustrative: 

a.  Tom  gave  away  8 marbles.  He  still  had  9 left. 
At  first  he  had  _?  _ marbles. 

b.  Mary  had  7 plants  left  after  5 had  wilted.  At 
first  she  had  _?  _ plants. 

c.  After  mother  used  6 oranges,  she  had  8 left.  How 
many  did  she  have  at  first? 

d.  A class  sold  48  tickets  and  still  had  37  left  to  sell. 
How  many  tickets  did  they  agree  to  sell? 

4.  Assist  pupils  to  sense  the  following  generali- 
zation and  to  express  it  in  their  own  words:  When 
we  know  the  number  subtracted  and  we  know  the 
number  left,  we  add  to  find  the  missing  minuend  ( the 
number  from  which  another  was  subtracted). 

5.  After  the  work  at  the  top  of  page  26  has  been 
completed,  assign  Extra  Practice  Set  17  as  needed. 


Set  1 7.  Writing  subtraction  examples;  borrowing  up  to  4 times 


Copy  and  subtract. 

1.  6,900  - 5,948  952 

2.  7,110-  57  7,053 

3.  8,703  - 1,855  6,848 

4.  9,600  - 478  9,122 

5.  $76.12-  $9.83  $66.29 

6.  $97.14-  $14.39  $82.75 


7.  $40.00  - $34.37  $5.63 

8.  $84.76  - $79.98  $4.78 

9.  82,420  - 4,897  77,523 

10.  48,363  - 38,866  9,497 

11.  90,000  - 564  89,436 

12.  53,631  - 19,954  33,677 


Teaching  Page  27 

Pupil’s  Objectives:  (a)  To  gain  increased  abil- 
ity in  solving  word  problems ; ( b ) to  learn  to  utilize 
information  given  on  a map  in  the  solution  of  word 
problems. 


Book  Lesson.  Ex.  1-7;  Written  work. 

a.  Assign  this  page  as  independent  work  for  all 
except  your  poorest  readers.  Assist  these  pupils  in 


Tom  Coes  on  a Fishing  Trip 

Differentiating  A.  and  S.  [W] 

Before  you  work  each  problem,  think  whether  you  are  to 

put  together  (add)  or  take  apart  (subtract). 

1.  Tom  was  going  on  a fishing  trip.  He  bought  a new  fish 
pole  for  $2.98  and  a line  for  $1.19.  How  much  did  Ixrtf^co 

2.  To  pay  for  the  things  in  Ex.  1,  Tom  gave  the  clerk  $5. 

How  much  change  did  he  get  PSt 

3.  Tom  and  his  father  set  out  for  the  lake.  By  noon  they  had 
gone  125  miles^Th^still  had  37  miles  left  to  go.  How  far  was 
it  to  thelal^e’T*  Make  a drawing  for  this  problem. 

Helper:  Does  “left”  in  this  problem  mean  that  we  are  to 
subtract?^ 

4.  How  many  miles  will  Tom  and  his  father  drive  in  going 

to  the  lake  and  returning  home,  that  is,  on  the  “round  trip”?v 

(ZaUt>  • 3 2i7/mZ£g<j 

5.  Tom  caught  15  lb.  of  fish  and  his  father  caught  31  lb. 
How  much  less  did  Tom’s  fish  weigh  than  his  father’s  ?v 

6.  A motorboat  travels  around  the  lake,  making  stops  at  the 
towns  shown  on  the  map.  What  is  the  total  distance  the  boat 
goes  in  making  one  trip  around  the  lak &cutcO;  7?/rru£td 

7.  How  many  miles  shorter  is  the  trip  from  Clear  Harbor  to 
Pine  Cove  than  from  Pine  Cove  to  Stony  Point 

STONY 
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formulating  and  working  addition  and  subtraction 
problems  based  on  price  lists. 

b.  To  help  the  poor  readers  understand  why  we 
add  in  some  problems  and  subtract  in  others,  in- 
clude them  in  a discussion  of  the  problems  which 
the  others  have  completed  on  this  page.  Give  poor 
readers  help  in  interpreting  the  map. 

Differentiations  and  Extensions.  More  capable 
pupils  who  had  no  difficulty  with  this  lesson  may 
draw  a map  showing  how  far  the  school  is  from 
well-known  places  in  the  neighborhood.  Distances 
in  a city  may  be  given  in  blocks,  and  distances  in 
the  country  in  miles. 
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tickets  sold 
for  our  show 

WED.  329 
THUR.  274 
FRI.  387 


Estimating  in  Addition  and  Subtraction 

Usina  rounded  numbers  [°] 

1.  What  doesmie  notice  on  the  bulletin  board  tell  you  ?A 
Joe  said,  “We’ve  sold  about  1,000  tickets  for  our  show.” 
Harry  said,  “How  do  you  get  that?  It’s  about  800  tickets.” 
Joe  thought  out  the  total  as  in 
box  A.  He  estimated  the  sum 
by  adding  hundreds  like  ones. 

3 hundreds  and  3 hundreds  and 

4 hundreds  = lOJluvudiufy  M /,  000 

Joe  used  rounded  numbers. 

What  mistake  did  Harry  make  that  made  him  get  800  ?v 
On  the  board,  find  the  exact  number  o: 
pare  Joe’s  estimate  with  the  exact  sum.  /oJeto 


329  is  about  300 
274  is  about  300 
+ 387  is  about  400 
Sum  is  about  1,000 


ticd//n^A<Hvnds  Z 7 ‘i 

sf  tickets  sold.vCoi 

m 


2.  Ames  Hall  seats  3,810  people.  Beacon  Hall  seats  2,980. 

About  how  many  more  does  Ames  Hall  seat  than  Beacon  Hall?v 

about/ ,000 

To  estimate  this  answer, 
round  as  in  box  B,  and  then 
subtract  the  rounded  numbers. 

4 thousands  less  3 thousands 
is  — thousand. 

To  get  a more  exact  estimate,  you  would  round  only  the 
subtrahend.  Subtracting  mentally,  3,810  less  3,000  =8/0 
On  the  board,  find  the  exact  difference.  830 


3,810  is  about  4,000 
-2,980  is  about  3,000 
Difference  is  about  1,000 
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Which  number  after  each  of  the  following  examples  is  neare 

tA-<2XLe_£yL'i,'C£ca 

to  the  exact  answer ^ Use  rounded  numbers  to  estimate. 

3.  785  + 916  + 397  =2,098  1,900  3,100  f%IQ0) 

4.  586  + 654  + 349  =/,5f?  (T^OOj)  1,800  2,600 

5.  896  + 358  + 257  =1,511  1,800  (T^OO)  2,400 

In  Ex.  5,  why  is  it  better  to  round  257  to  200  if  you  roui 


358  to  400 

6.  4,850  - 2,986  =1,8/2+  1,000 

(TJ5U0) 

3,000 

7.  8,740  - 2,197  =^5+3  (7^000) 

5,000 

4,000 

8.  5,380  - 4,275  =l,/05  5,000 

2,000 

( 1,000) 

Find  exact  answers  for  Ex.  3-8 .Ue&aJov&.) 

Write  estimates;  then  find  the  exact  answers  for  Ex.  9-15. 


9.  Jack  weighed  88  lb.  last  year.  This  year  he  weighs  102 
How  many  pounds  has  he  gained  ?(/o);  /+M'. 

To  estimate  think,  “88  is  almost  90;  102  is  about 
/OO-  minus  90  =/0  ” 

10.  In  the  pet  show  there  were  18  dogs  and  32  cats.  H 
many  more  cats  than  dogs  were  there  }(/o);  /*f 

11.  Ed  has  24  books  and  his  brother  Bill  has  19.  How  ma 
books  do  they  have  together  ?(9o);  93 


12.  Sue  has  349  buttons  in  her  collection,  and  Sara  has  'i 
buttons.  Sara  has  how  many  fewer  buttons  than  Sue}  (50)’ 5 

13.  Elsa  has  saved  $6.25.  How  much  more  money  does  : 
need  to  save  to  have  $9?^jJ;  $2.] 5 

14.  At  the  school  picnic  there  were  252  boys  and  248  gi 
How  many  children  were  there  in  all  }(S00);  500 

15.  Mrs.  Orr  bought  groceries  costing  $3.18  and  meat  cost 
$2.85.  How  much  did  she  pay  altogether  ?($&);  t(c.03 
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Teaching  Pages  28  and  29 

Pupil’s  Objectives:  To  review  (a)  rounding 
whole  numbers  to  the  nearest  hundred  or  to  the 
nearest  thousand;  ( b ) the  use  of  rounded  numbers 
in  estimating  sums  and  differences. 

Background.  Development  of  the  ability  to 
estimate  answers  is  probably  one  of  the  most  im- 
portant goals  to  be  attained  in  Grade  5.  In  all 
computation,  pupils  should  acquire  the  habit  of 
estimating  first,  and  then  using  the  estimate  as  a 
check  on  the  reasonableness  of  the  exact  answer. 


Pupils  need  guidance  in  rounding  so  they  may 
develop  judgment  which  leads  to  closer  estimates. 
For  example,  in  adding  865  + 355  + 296,  more 
capable  children  should  see  that  if  865  is  rounded 
to  900,  then  355  should  be  rounded  to  300. 

Book  Lesson.  Ex.  1-8:  Oral  work.  Ex.  9-15: 
Written  work. 


Differentiations  and  Extensions.  All  children 
may  gain  additional  practice  in  estimating  by  writ- 
ing estimated  answers  for  Ex.  1-6  at  the  bottom 
of  page  23  in  the  text. 
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Teaching  Page  30 


Solving  Problems 


Pupil’s  Objectives:  ( a ) To  learn  to  obtain  in- 
formation from  a table ; ( b ) to  utilize  this  informa- 
tion in  the  solution  of  word  problems. 

Background.  The  exercises  on  page  30  provide 
another  challenge  to  pupils  in  the  development  of 
problem-solving  ability.  Here  data  is  given  in  tab- 
ular form  very  much  as  it  is  in  many  life  situations. 

At  this  point,  we  may  summarize  the  types  of 
problem-solving  helps  which  have  been  presented 
in  Chapter  1. 

a.  Presentation  of  the  types  of  quantitative  questions 
which  may  be  answered  by  addition  and  subtraction: 

Addition  is  used  to  find  totals  when  unequal 

numbers  are  combined. 

Subtraction  is  used  to  find  remainders  and 

differences. 

b.  Presentation  of  a way  to  check  the  reasonableness 
of  exact  answers  by  using  rounded  numbers  in  esti- 
mating 

c.  Illustrations  of  number-line  drawings  to  clarify 
relationships  involved  in  problems 

d.  Experience  in  obtaining  data  for  problems  from 
a tabular  representation,  a map,  a list,  or  a picture 

Book  Lesson.  Top  of  page  and  Ex.  1:  Oral 
work.  Ex.  2-11:  Written  work. 

Differentiations  and  Extensions 

1 . More  capable  pupils  may  collect  actual  attend- 
ance data  in  your  school  and  make  a series  of  daily 
tables  like  the  one  shown  in  the  text. 

2.  Slower  learners  will  gain  confidence  from  sup- 
plementary practice  in  reading  tables. 


THURSDAY 

Grade 

Number 

Number 

Enrolled 

Absent 

Kinder- 

garten 

34 

5 

1 

29 

1 

2 

39 

4 

3 

36 

0 

4 

30 

3 

5 

24 

1 

6 

29 

2 

Using  a table  [O] 

The  chart  at  the  left  is  called 
a table.  The  left  column  names 
the  grades.  The  second  column 
tells  the  number  of  pupils  belong- 
ing to,  or  enrolled  in,  each  grade. 
The  third  column  tells  the  num- 
ber absent  on  Thursday. 

You  read  the  top  line:  “In 
the  kindergarten,  34  pupils  are 
enrolled  and  5 were  absent.” 

1.  Read  the  second  line;  the 
fifth  fine;  the  last  fine. 


[WJ 


To  find  answers  for  Ex.  2 to  11,  use  the  table. 


2.  How  many  pupils  were  enrolled  in  all  grades?  22/ 

3.  How  many  fourth-grade  pupils  were  present?  27 

4.  How  many  children  from  all  grades  were  absent  ?/6 

5.  Which  grade  had  perfect  attendance? 

6.  How  many  pupils  were  enrolled  in  the  first,  second,  and 
third  grades  ? /04- 


7.  The  grade  with  the  largest  enrollment  Ahad  j^g^h^ny 
more  pupils  than  the  room  with  the  smallest  enrollment  ?A  7^ 


8.  How  ij^any  pupils  were  enrolled  in  the  fourth,  fifth,  and 
sixth  grades ?A  How  many  of  them  were  absent  that  day? 6 

9.  Which  grade  had  the  greatest  number  absent? 

10.  Which  grade  had  the  greatest  number  present ?^z^^ 


11.  Make  three  addition  problems  and  three  subtraction 
problems  from  the  table. 
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NOTES 


Teaching  Pages  31,  32,  and  33 

Pupil’s  Objectives:  (a)  To  evaluate  under- 
standings of  certain  facts,  meanings,  and  rela- 
tionships; ( b ) to  diagnose  ability  in  the  skills  re- 
viewed and  learned  in  Chapter  1 ; (c)  to  evaluate 
problem-solving  ability;  ( d ) to  take  the  chapter 
test  in  computation. 

Pre-book  Lesson 

1.  Let  the  children  look  at  the  four  tests  and 
discuss  the  directions  and  content  for  each  test. 
Ask  them  what  they  think  is  the  aim  of  each  test. 

2.  Make  certain  that  pupils  assume  the  proper 
attitude  toward  the  tests  and  are  not  frightened  by 
the  idea  of  taking  tests.  Assure  them  that  speed  is 
not  as  important  as  careful,  accurate  work.  List  on 
the  board  the  values  that  come  from  taking  tests 
(a  way  to  measure  progress ; a means  of  diagnosing 
disabilities;  etc.). 

3.  Help  each  pupil  to  set  his  own  goal  in  ac- 
cordance with  his  ability  level  by  discussing  the 
fact  that  arithmetic  is  much  easier  for  some  chil- 
dren than  for  others.  Pupils  realize  that  some  chil- 
dren always  excel  in  athletic  events,  while  others 
do  not.  Assure  pupils  that  all  that  is  expected  of 
them  is  that  they  do  their  very  best. 

Book  Lesson  (page  31).  Test  of  Information 
and  Meaning  1. 

a.  Instruct  pupils  to  fold  paper  lengthwise  into 
two  columns  (using  lined  paper  if  it  is  available). 
Place  on  the  board  a form  (see  below)  which  pupils 
may  use  as  a guide  as  they  number  and  work  each 
example.  Some  exercises  will  take  several  lines, 
while  others  will  fill  one  line  only. 

1.  8 

9 

10 

11 


2 

3 

4. 

12.  a b c 

13.  a b c 

14 

5  

6  

7 


Do  You  Understand? 


Test  of  Information  and  Meaniiu 


A 

B 

c 

D 

E 

F 

8,675 

1,642 

$7.89 

$37.20 

8,012 

7,856 

924 

9 6 90 

0.08 

-40.00 

-6,997 

-284 

+ 56 

304 

10.00 

$40.00 

/,0/S 

7, +72 

+ tf  t 

+ 2.15 
JWJ2 

-3120 
$ 2.  ZO 

1.  Look  at  Ex.  A,  B and  C above.  Which  example  is  n 
written  in  the  correct  way?A  Write  it  correctly.  Do  not  add. 

2.  Which  is  the  best  estimate  for  Ex.  C?  $18  $19  (| 

3.  How  many  addends  has  Ex.  A ?3  Ex.  C?+ 

4.  Look  at  Ex.  D,  E,  and  F above.  Which  one  is  not  writt 
in  the  correct  way?DWrite  it  correctly.  Do  not  subtract. 

5.  Which  is  the  best  estimate  for  Ex.  E?  (1,000') 2,000  3,0 

7lr 

6.  In  Ex.  F,  do  we  borrow  to  get  more  ones?A  more  ten 
more  hundreds  ?%r 

30 

7.  Three  dollars  equal  how  many  dimes  ?A  how  many  cent 

8.  lim  has  a dollar  bill,  2 quarters,  a dime,  and  a nick 
How  much  money  has  he  in  all?  $/.  0>5 

9.  Finish:  $68.05;  $69.05;  $72.05;  m 

10.  Write  the  largest  5-place  number;vthe  smallest  6-pla 

number.  / 00,000 


11.  Write  these  numbers  in  order  of  size  beginning  with  t 

smallest:  15,070  7,850  100,000  96,075  70,000  v 

7,fS0;/s,070;  70,000;  ?0,07S ; /OO.OOC 

12.  Write  in  Roman  numerals:  a.  15XV  b,  40XL  c. 

13.  Write  in  Arabic  numbers:  a.  1X7  b.  XXVI26  c.  I 

14.  Write  the  addition  example  shown  on  the  number  lit 

0 1 2 3 4 5 6 7 8 9 10  11  12  13  14  15  16  17 

1  I I I I I I I I I I I I I I I I I 

V 1 ~+ 
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b.  In  administering  the  test  of  information  and 
meaning,  it  may  be  desirable  to  group  your  children 
into  two  groups.  For  Group  A,  assign  the  test  as 
independent  work  to  be  covered  without  your  as- 
sistance. Place  in  Group  B your  very  poor  readers 
and  pupils  who  could  not  follow  the  directions 
without  help.  While  Group-A  pupils  complete  the 
test,  work  with  Group-B  pupils  in  reviewing  some 
part  of  Chapter  1 . 

c.  After  the  test  papers  from  Group-A  pupils 
have  been  collected,  assign  enrichment  activities 
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6.  Fifty  children  from  the  Hunter 
School  planned  to  go  on  a coasting  party. 

Eight  children  were  sick  and  couldn’t  go. 

How  many  children  went? +2 

7.  Bob  sold  his  old  skates  for  $2.75. 

That  was  $2.20  less  than  he  paid  for 

them.  How  much  had  his  skates  cost IV 

*4.95 

8.  Bob  bought  new  larger  skates  for 

$5.39.  He  gave  the  clerk  $10.  How  much  was  his  change ?£ +.6/ 

9.  Ann’s  new  ski  suit  cost  $19.95.  Mary’s  cost  $23.50.  How 
much  more  did  Mary’s  suit  cost  than  Ann’s  1&3.55 

10.  The  Harris  children  are  saving 
their  money  to  buy  a toboggan.  Jim  has 
$4.50;  Dick,  $3.86;  Betty,  $3.79;  and 
Sue,  $4.45.  If  they  put  all  their  money 
together,  can  they  buy  this  toboggan 

shown  in  the  picture 10.00 
$1.  $5 


Do  You  Make  Mistakes? 

Diagnostic  Test  1 

| Copy  and  work.  You  need  not  check  the  answers. 


1- 

a 

58  + 967 

b 

86  - 77? 

c 

57  + 8 + 46? 

Study 

Pages 

Practice 

Sets 

8-9, 19 

J. 

824 

782 

$9.84 

+59 

+96 

+3.78 

11 

1,  2 

1 

TFT 

TW 

$13.02 

r 

6,782 

$8.73 

$86.97 

r 

4,397 

9.86 

74.83 

h 

+825 

0.54 

9.70 

12,  13 

7 

/2 ~fi08 

+3.67 

+45.86 

$12.80 

$in ,3(o 

L 

782 

$9.58 

$78.00 

-549 

-0.75 

-23.48 

21 

9, 12 

133 

$8.83 

$58.52 

7,298 

5,021 

$154.32 

-5,467 

- 1,679 

-86.57 

22 

13, 14 

1,831 

3.38-1 

TZtTIT 

Can  You  Solve  Problems? 

Problem  Test  1 

1.  Jim  is  52  inches  tall.  He  is  6 inches  shorter  than  Tom. 
jjfw  tall  is  Tom 

2.  When  Ann  went  shopping  she  had  $2.85.  When  she  came 
l ine  she  had  $1.40.  How  much  had  Ann  spent }$/.85 

3.  Fred  earned  95<£  for  washing  the  car  and  75<f  for  cleaning 
• garage.  For  both  jobs,  Fred  was  paid  $4.2 CL. 

j!  4.  Helen  received  $5.00  for  her  birthday.  She  spent  all  but 
!i  35  of  it  for  a sweater.  What  did  the  sweater  cost  63" 

I 5.  Twenty-five  boys  and  18  girls  from  the  Park  School  took 

I I bus  to  the  museum.  How  many  children  took  the  busi+3 

I 

,1 32 

Kil 

iand  let  the  pupils  from  Group  B take  the  test. 
Have  each  question  read  aloud,  then  wait  for  them 
to  find  and  write  the  answer.  If  the  form  suggested 
above  has  been  copied,  pupils  may  write  answers 
in  the  blanks. 

d.  After  the  papers  from  Groups  A and  B have 
been  marked,  the  entire  class  may  discuss  ques- 
tions missed. 

I j 

Book  Lesson  (top  of  page  32).  Diagnostic 
Test  1.  Written  work. 


How  Well  Can  You  Figure? 

Copy  and  work  Ex.  1-15. 

Computation  Test  1 

1.  $5.32 

2.  829  3.  $4.58 

4. 

$7.40 

5.  964 

+ 1.65 

-317  +0.23 

-7.28 

+873 

£6.?7 

5/2  $8.81 

$0.12 

1,831 

6.  $9.34 

7.  487  8.  4,800 

9. 

9,482 

10.  $70.30 

-6.89 

35  - 1,367 

765 

-28.56 

$2.45 

11.  4,896  + 

+954  5,833 

1,810 

7,594  + 653  = 13,183 

+78 

10,325 

$81.18 

12.  $389.15  + $4.78  + $74.16  + $8.54  =48%.G3 


13.  What  is  the  difference  between  $73.86  and  $150.10?£76.24^ 

14.  $46.27  from  $92.15  *495.98  15.  $600.00  minus  $154.72  =$8852? 

33 — 


a.  Have  the  children  examine  the  addition  ex- 
amples in  rows  1,  2,  and  3 and  note  the  progression 
in  difficulty  from  row  to  row.  Do  the  same  for  the 
subtraction  examples  in  rows  4 and  5. 

b.  Explain  that  if  the  test  indicates  help  is  needed 
on  any  of  the  addition  skills  in  row  1,  it  may  be 
obtained  by  studying  pages  8,  9,  and  19.  Difficul- 
ties for  other  rows  should  be  remedied  by  studying 
the  pages  called  for  and  working  appropriate  sets 
from  Extra  Practice  Sets  1,  2,  7,  9,  12,  13, 
and  14  (given  with  answers  on  the  following  page). 
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Set  1.  Addition ; carrying  once 


a 

b 

c 

d e 

f 

g 

;.  68 

44 

418 

537  750 

840 

469 

+ 24 

+ 96 

+ 61 

+ 246  + 177 

+ 79  + 126 

92 

140 

479 

783  927 

919 

595 

!.  438 

486 

305 

165  179 

681 

72 

+ 259 

+ 423 

+ 288 

+ 492  + 603 

+ 86  + 567 

697 

909 

593 

657  782 

767 

639 

Set  14.  Subtraction;  borrowing  twice 

a 

b 

c 

d 

e 

1.  6,100 

$48.91 

8,229 

4,315 

$18.83 

- 2,620 

- 0.97 

- 337 

- 3,780 

- 17.95 

3,480 

$47.94 

7,892 

535 

$0.88 

2.  5,680 

$24.93 

8,210 

3,007 

$39.06 

- 1,753 

- 19.37 

- 1,096 

- 484 

- 14.78 

3,927 

$5.56 

7,114 

2,523 

$24.28 

Set  2.  Addition;  carrying  twice 


1.  849 

367  298 

344 

779  65 

372 

+ 91 

+ 475  + 327 

+ 477 

+ 55  + 537 

+ 457 

940 

842  625 

821 

834  602 

829 

2.  809 

585  568 

89 

648  480 

86 

+ 170 

+ 135  +97 

+ 621 

+ 59  + 356 

+ 404 

979 

720  665 

710 

707  836 

490 

Set  7.  4 

carryings;  6-place  sums 

Add. 

a 

b 

c 

d 

e 

75,498 

80,754 

3,967 

94,759 

86,700 

4,379 

45,639 

54,872 

13,658 

7,593 

58,043 

71,258 

8,645 

7,429 

845 

9,674 

9,347 

93,075 

18,637 

71,967 

147,594 

206,998 

160,559 

134,483  167,105 

Book  Lesson  (bottom  of  page  32  and  top  of 
page  33).  Problem  Test  1.  Written  work. 

Follow  the  procedure  outlined  for  administering 
Test  of  Information  and  Meaning  1.  It  will  be  a 
waste  of  time  to  expect  your  very  poor  readers  to 
attack  these  word  problems  independently.  How- 
ever, it  will  deprive  good  readers  and  good  thinkers 
of  the  opportunity  to  develop  independence  and 
self-direction  if  you  have  each  problem  read  aloud 
for  these  pupils.  Always  administer  tests  to  your 
pupils  of  average  and  above  average  capabilities  by 
letting  them  work  independently.  Provide  help 
after  papers  are  scored. 

Book  Lesson  (bottom  of  page  33).  Computa- 


Set  9.  Subtraction;  borrowing  once 


a 

b 

c 

d 

e 

f 

g 

1.  82 

70 

397 

875 

493 

473 

649 

- 47 

- 34 

- 179 

- 73  - 

- 48 

- 424 

- 567 

35 

36 

218 

802 

445 

49 

82 

2.  650 

354 

374 

816 

734 

607 

738 

- 538 

- 183 

- 29 

- 766 

- 7 

- 400 

- 665 

112 

171 

345 

50 

727 

207 

73 

Set  12.  Subtraction; 

borrowing 

; some  money  numbers 

1.  $3.87 

600 

$9.14 

$7.02 

836 

515 

$4.00 

- 1.98 

- 326 

- 0.85  - 

- 1.65  - 

478 

- 106 

- 0.87 

$1.89 

274 

$8.29 

$5.37 

358 

409 

$3.13 

2.  $6.34 

903 

$7.00 

$8.15 

412 

900 

$5.08 

- 1.87 

- 48 

- 6.91  - 

- 0.97  - 

389 

- 127 

- 0.79 

$4.47 

855 

$0.09 

$7.18 

23 

773 

$4.29 

Set  13.  Writing  subtraction  examples ; borrowing 


Copy  and  subtract. 

1.  756  - 375  381 

2.  904  - 356  548 

3.  931  - 83  848 

4.  640  - 542  98 

5.  $8.03  less  $5.23  $2.80 

6.  $6.00  less  $3.18  $2.82 


7.  $8.17  less  $0.89  $7.28 

8.  $7.04  less  $1.68  $5.36 

9.  833  minus  796  37 

10.  900  minus  431  469 

11.  705  minus  86  619 

12.  617  minus  98  519 


tionTestl.  Written  work.  Before  pupils  take  this 
computation  test,  make  certain  that  they  realize  the 
importance  of  copying  the  correct  sign  for  each 
example.  Have  them  count  to  see  that  there  are 
7 addition  and  8 subtraction  examples. 

Differentiations  and  Extensions 

1.  You  may  keep  problem-solving  and  computa- 
tion test  scores,  or  “marks,”  for  each  child  on  a 
3"  X 5"  card  similar  to  the  one  shown  in  the  first 
column  on  page  55.  The  per  cents  to  be  entered 
for  this  chapter  may  be  obtained  from  the  table  of 
per  cents  at  the  right  of  the  test-record  card.  For 
example,  a score  of  4 correct  on  Problem  Test  1 
would  give,  in  per  cent,  a score  of  40  to  be  entered 
on  the  individual  test-record  card.  If  you  use  the 
alternate  computation  test  for  this  chapter,  the 
same  table  may  be  used  for  obtaining  per-cent 
scores.  This  holds  true  also  for  the  per-cent  tables 
and  alternate  computation  tests  in  the  remaining 
six  chapters. 

2.  After  the  tests  have  been  scored  and  recorded, 
discuss  with  each  child  his  results  in  an  effort  to 
determine  reasons  for  errors.  Emphasize  the  fact 
that  tests  are  valuable  because  they  point  out  areas 
of  weakness  which  can  be  strengthened. 
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Name 

Grade 

Date 

Chapter 

Per  Cent  Right 

Per  Cent  Right 

Problem-Solving  Test 

Computation  Test 

1 

2 

3 

4 

5 

6 

7 

TABLE  OF  PER  CENTS  FOR  CHAPTER  1 SCORES 


Score 

Per  Cents  for 
Problem 

Test  1 

Score 

Per  Cents  for 
Computation 
Test  1 

Score 

Per  Cents  for 
Computation 
Test  1 

1 

10 

1 

7 

9 

60 

2 

20 

2 

13 

10 

67 

3 

30 

3 

20 

11 

73 

4 

40 

4 

27 

12 

80 

5 

50 

5 

33 

13 

87 

6 

60 

6 

40 

14 

93 

7 

70 

7 

47 

15 

100 

8 

80 

8 

53 

9 

90 

10 

100 
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Teaching  Chapter  2 of  Grade  5 


Introduction 

Most  of  Chapters  1 and  2 are  devoted  to  a re- 
view of  material  which  was  taught  in  Grades  3 and 

4.  The  purpose  of  this  review  is  twofold:  first, 
it  provides  an  opportunity  for  pupils  to  regain  con- 
fidence in  working  with  the  four  basic  processes; 
second,  it  serves  as  a readiness  program  by  indicat- 
ing areas  of  general  and  individual  weakness  which 
must  be  attacked  and  overcome  before  new  arith- 
metic concepts  are  introduced.  Successful  com- 
pletion of  the  review  makes  a strong  foundation  for 
later  work. 

I.  Learning  Outcomes  in  Chapter  2 

1 . Knowledge  of  the  basic  number  facts  in  mul- 
tiplication and  the  basic  facts  in  division 

2.  Ability  to  work  multiplication  examples  with- 
out and  with  carrying  when  multipliers  are  1 -place 
numbers  and  multiplicands  are  as  follows: 

a.  Even  tens,  hundreds,  and  thousands  (6  X 40; 
5 X 300,  etc.) 

b.  2-,  3-,  or  4-place  numbers 

c.  Money  numbers 

3.  Knowledge  of  the  uneven  division  facts  which 
correspond  to  the  even  division  facts 

4.  Ability  to  work  division  examples  without  and 
with  final  remainders  when  divisors  are  1 -place 
numbers  and  dividends  are  as  follows: 

a.  3-,  4-,  or  5-place  numbers  and  all  divisions  are 
even 

b.  3-,  4-,  or  5-place  numbers  and  one  or  more  divi- 
sions are  uneven 

c.  Money  numbers 

d.  Numbers  that  produce  one  or  more  zeros  in  the 
quotient 

5.  Ability  to  use  unit  and  multiple  fractions 
with  denominators  to  12  when  applied  to  single 
objects  and  to  use  unit  fractions  to  ^ when  applied 
to  groups 

6.  Ability  to  use  rounded  numbers  and  to  esti- 
mate answers  in  multiplication  and  division  ex- 
amples 

7.  Ability  to  solve  problems  involving  the  skills 
listed  in  items  2-4  above 

8.  Understandings  of  various  specific  concepts, 
generalizations,  and  relationships 

9.  Desirable  emotionalized  responses  (attitudes, 
appreciations,  values) 


II.  The  Nature  of  the  Major  Outcomes 

Knowledge  of  the  Basic  Facts  in  Multipli- 
cation and  the  Basic  Facts  in  Division 
(pages  34-37,  48-51) 

In  Chapter  1,  pupils  studied  addition  as  a way 
of  combining  unequal  groups  or  numbers  to  find  a 
sum  or  a total.  They  also  studied  subtraction  as  a 
way  of  separating  a total  into  the  two  sub-groups  of 
which  it  was  composed.  In  Chapter  2,  another 
combining  process,  multiplication,  and  another 
separating  process,  division,  are  studied.  As  pu- 
pils review  or  learn  the  basic  multiplication  and 
division  facts,  they  should  gain  broader  and  more 
complete  understandings  of  the  nature  of  these  two 
processes: 

a.  Multiplication  is  the  process  we  use  to  find  totals 
when  the  groups  or  the  numbers  to  be  combined  are 
equal. 

b.  In  a multiplication  example,  one  of  the  factors 
indicates  the  size  of  the  equal  groups  and  the  other 
factor  indicates  the  number  of  equal  groups  to  be 
combined. 

c.  The  product  is  not  changed  if  the  factors  are 
reversed  (6  X 8 = 8 X 6). 

d.  If  one  factor  is  zero,  the  product  is  zero. 

e.  If  the  multiplier  is  1,  the  product  is  the  same  as 
the  multiplicand. 

/.  If  the  multiplier  is  larger  than  1,  the  product  is 
larger  than  the  multiplicand. 

g.  Division  provides  a short  way  of  finding  how 
many  times  a smaller  group  can  be  subtracted  from 
a larger  group. 

h.  Division  as  a process  has  two  uses:  In  measure- 
ment division  we  find  the  number  of  equal  groups  in  a 
larger  group;  in  fractional-part  division , we  find  how 
many  are  in  each  equal  part  or  share  of  a group  (the 
quotient  is  a fractional-part  of  the  dividend). 

i.  Multiplication  and  division  are  opposite  proc- 
esses because  dividing  separates  the  group  (the  prod- 
uct) which  was  formed  by  multiplication. 

j.  If  the  divisor  is  larger  than  1,  the  quotient  is 
smaller  than  the  dividend. 

k.  If  we  know  the  product  and  one  factor,  we  can 
find  the  other  factor  by  dividing. 

Intelligent  mastery  of  the  basic  multiplication 
and  division  facts  is  facilitated  by  an  understanding 
of  the  above  generalizations  and  by  attention  to  the 
interrelationships  of  multiplication  and  division 
(such  as  those  that  occur  in  these  related  facts: 
6X  7=  42;  7X  6=  42;  42  - 6=  7;  42  - 7=  6; 
| of  42  = 7 ; \ of  42  = 6). 
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Many  pupils  in  Grade  5 will  need  a great  deal 
of  practice  in  interpreting  and  using  a variety  of 
thought  patterns  for  multiplication  and  division. 
For  the  fact  6 X 8 = 48,  pupils  should  be  able  to 
think,  “Six  8’s  are  48,”  and  also,  “6  times  8 is 
48.”  For  36  -f-  9 = 4,  pupils  should  be  able  to 
think,  “9’s  in  36  = 4;  9 is  contained  in  36  four 
times;  36  divided  by  9 = 4.”  For  ^ of  36  = 4, 
pupils  should  think,  “One  of  the  9 equal  parts  of 
36  is  4,”  and  also,  “One  ninth  of  36  is  4.” 

Ability  to  Work  Multiplication  Examples 
without  and  with  Carrying  when  Multi- 
pliers Are  1-Place  Numbers  (pages  39-42) 

After  a review  of  the  meaning  and  use  of  multi- 
plication, and  after  work  to  gain  mastery  of  the 
basic  multiplication  facts,  pupils  take  Inventory 
Test  8 to  evaluate  their  ability  to  do  the  kinds  of 
multiplication  examples  presented  in  Grades  3 and 
4,  with  the  size  of  multiplicands  increased  to  in- 
clude 4-place  numbers.  Pupils  who  need  help  are 
given  a systematic  redevelopment  of  the  generali- 
zations for  carrying  in  multiplication,  for  dealing 
with  zeros  in  the  multiplicand,  and  for  placement 
of  decimal  points  in  products  which  represent 
money  numbers. 

Pupils  recall  that  thousands  are  multiplied  like 
hundreds,  tens,  or  ones,  and  that  carrying  in  mul- 
tiplication is  like  carrying  in  addition  except  that 
in  multiplication  we  add  the  carried  figure  to  the 
next  place  only  after  we  have  multiplied  in  that 
place.  Pupils  learn  to  check  by  multiplying  a sec- 
ond time  or  by  adding. 

Knowledge  of  the  Uneven  Division  Facts 
Which  Correspond  to  the  Even  Division 
Facts  (pages  60-61) 

Success  with  the  uneven  division  facts  is  de- 
pendent upon  a thorough  mastery  of  the  even  divi- 
sion facts  and  upon  an  understanding  of  the  mean- 
ing and  use  of  table  numbers.  Each  dividend  for 
an  even  division  fact  is  a table  number  for  use  in 
making  a group  of  related  uneven  divisions.  Since 
35  -j-  5 = 7 and  35  -r-  7 = 5,  35  is  a table  number 
for  dividing  36,  37,  38,  and  39  by  5 and  for  dividing 
36,  37,  38,  39,  40,  and  41  by  7. 

Two  important  generalizations  for  uneven  divi- 
sion are  given  on  pages  60  and  61:  ( a ) remainders 


must  always  be  smaller  than  divisors;  (b)  if  a re- 
mainder is  equal  to  or  larger  than  the  divisor,  then 
the  quotient  is  too  small. 

To  obtain  practice  on  all  the  even  and  uneven 
division  facts  it  would  be  necessary  to  make  all  the 


divisions  indicated  by 

the  table  below. 

Dividends 

Divisor 

Dividends 

Divisor 

1 to  19 

2 

1 to  59 

6 

1 to  29 

3 

1 to  69 

7 

1 to  39 

4 

1 to  79 

8 

1 to  49 

5 

1 to  89 

9 

Ability  to  Work  Division  Examples  without 
and  with  Final  Remainders  when  Divisors 
Are  1 -Place  Numbers  (pages  61-66) 


After  a review  of  the  meaning  and  use  of  divi- 
sion, and  after  work  to  gain  mastery  of  the  basic 
even  and  uneven  division  facts,  pupils  take  Inven- 
tory Test  10  to  evaluate  their  ability  in  the  kinds  of 
division  examples  presented  in  Grades  3 and  4. 
Pupils  who  need  help  are  given  a systematic  re- 
development of  the  following  generalizations: 

a.  We  divide  the  dividend  in  parts.  In  a 4-place 
dividend,  we  first  try  to  divide  the  thousands.  If  there 
aren’t  enough  thousands  to  be  divided,  we  change 
thousands  to  hundreds,  and  then  divide  first  hundreds, 
then  tens,  then  ones. 

b.  Each  time  a part  of  the  dividend  is  divided,  we 
must  write  a figure  in  the  quotient.  Sometimes  this 
figure  is  zero. 

c.  When  the  dividend  is  a money  number,  we  write 
a decimal  point  in  the  quotient  just  above  the  decimal 
point  in  the  dividend. 

d.  The  quotient  is  correct  if  the  divisor  times  the 
quotient  plus  the  remainder  equals  the  dividend. 

Ability  to  Use  Unit  and  Multiple  Fractions 
with  Denominators  to  12  when  Applied  to 
Single  Objects  and  to  Use  Unit  Fractions 
to  | when  Applied  to  Groups  (pages  52-59) 

Fractional  parts  of  single  objects  are  pictured, 
named,  and  represented  by  symbols  on  pages  52-55 
in  the  text.  Pupils  recall  that  the  denominator  of 
a fraction  shows  the  size  of  one  part  (the  fractional 
unit)  and  the  numerator  shows  the  number  of  parts 
in  the  fraction.  Finding  how  many  in  one  of  the 
equal  parts  of  a group  or  of  a number  involves  a 
unit  fraction,  so  we  designate  one  use  of  division 
as  fractional-part  division  to  differentiate  it  from 
measurement  division.  Finding  how  many  6’s  in 
42  is  using  measurement  division.  Finding  how 
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many  in  1 of  the  6 equal  parts  of  42  is  using 
fractional-part  division  of  42  = 7). 

On  pages  58-59,  pupils  obtain  practice  in  divid- 
ing to  find  answers  for  the  fraction  facts  that  are 
related  to  the  basic  division  facts. 

Ability  to  Use  Rounded  Numbers  and  to 
Estimate  Answers  in  Multiplication  and 
Division  Examples  (pages  44-45,  68) 

In  Chapter  1 pupils  learned  to  use  rounded 
numbers  and  to  estimate  answers  in  addition  and 
subtraction.  In  Chapter  2 they  are  encouraged  to 
form  the  habit  of  obtaining  estimated  answers  in 
multiplication  and  division.  The  ability  to  obtain 
approximate  answers  is  one  of  the  most  important 
learning  outcomes  for  Grade  5. 

Pupils  need  to  appreciate  the  fact  that  in  many 
life  situations  a reasonable  approximation  is  all  that 
is  required.  They  need  to  realize  also  that  an  esti- 
mated answer  can  be  helpful  as  a means  of  deciding 
whether  an  exact  answer  is  sensible. 

Since  approximate  answers  may  be  obtained  by 
utilizing  any  type  of  relationship  that  can  be  sensed, 
the  development  of  ability  to  estimate  promotes  the 
development  of  resourcefulness  in  thinking  and 
computing.  To  estimate  the  product  for  6 X 345, 
a pupil  may  think,  “6  X 300  = 1 ,800 ; 6 X 50  = 300 ; 
1,800+  300  = 2,100.”  Another  pupil  may  think, 
“6  X 300  = 1,800;  6 X 400  = 2,400.  Since  345  is 
about  halfway  between  300  and  400,  the  approxi- 
mate product  is  about  halfway  between  1,800  and 
2,400,  so  it  is  about  2,100.” 

Ability  to  Solve  Problems  (pages  35,  38,  43, 
45,  46-50,  58-60,  67,  68,  70-76) 

You  will  note  that  a large  part  of  Chapter  2 is 
devoted  to  the  development  of  problem-solving 
ability.  After  specific  help  has  been  given  in  using 
multiplication  and  division,  pupils  solve  problems 
involving  all  four  processes.  The  problem-solving 
lessons  follow  this  sequence: 

a.  Development  of  the  meaning  and  function  of 
multiplication  (page  35) 

b.  Solution  of  problems  by  addition  or  multiplica- 
tion. Pupils  see  that  multiplication  problems  can  be 
solved  by  the  longer  process  of  addition,  but  that  ad- 
dition problems  cannot  be  solved  by  multiplication 
because  the  groups  or  numbers  combined  are  unequal, 
(page  38) 

c.  Formulation  of  problem  questions  for  addition, 
subtraction,  or  multiplication  (page  43) 

d.  Estimating  answers  for  multiplication  problems 
(page  45) 


e.  Analyzing  addition,  subtraction,  and  multiplica- 
tion problems  without  numbers  (page  46) 

/.  Solving  problems  in  which  it  is  necessary  to  use 
data  from  previous  problems  (page  47) 

g.  Development  of  the  meaning  and  function  of 
measurement  division  (pages  48-50)  and  of  fractional- 
part  division  (pages  58-60) 

h.  Differentiating  multiplication  and  division  in 
problems.  Pupils  see  that  both  multiplication  and 
division  involve  equal  groups:  in  multiplication  equal 
groups  are  combined  to  obtain  a total;  in  division  a 
total  is  given  and  it  is  separated  into  the  equal  groups 
of  which  it  could  have  been  originally  formed,  (page  67) 

i.  Estimating  answers  for  division  problems  as  well 
as  for  addition  and  subtraction  problems  (page  68) 

j.  Analysis  and  solution  of  problems  with  hidden 
questions  (2-step  problems,  pages  72-73) 

k.  Redevelopment  of  the  concept  of  average  and 
its  use  in  problems.  Pupils  learn  that  some  problems 
requiring  the  finding  of  an  average  are  2-step  problems 
while  others  are  1-step  problems,  depending  upon 
whether  or  not  the  total  is  given  or  needs  to  be  found. 
Pupils  discover  that  fractional-part  division  is  used  in 
finding  averages,  (pages  74-76) 

This  chapter  summarizes  problem-solving  helps 
which  are  merely  suggested  ways  of  thinking  about 
problem  situations.  Pupils  are  encouraged  to  try 
the  different  helps  and  to  adapt  for  their  own  use 
the  ones  they  find  most  useful.  Pupils  are  cau- 
tioned against  thinking  that  they  can  depend  on 
certain  cue  words  to  indicate  the  process  to  use 
for  solution  of  a problem. 


Understandings  of  Various  Specific  Concepts, 
Generalizations,  and  Relationships 


1.  Concepts  and  essential  technical  terms  and 
symbols: 


average 

denominator 

divide,  division 

dividend 

doubling 

factor 

fraction 

fractional-part  division 
hidden  question 
measurement  division 
multiplicand 
multiplier 


multiply,  multiplication 

numerator 

partial  dividend 

product 

quotient 

related  facts 

remainder  (R) 

reverse 

share 

table  number 
terms 

two-step  problem 


2.  Important  relationships  and  generalizations. 
The  generalizations  appearing  in  Chapter  2 will 
be  found  on  the  following  pages  in  the  text  (and 
on  the  corresponding  reproduced  pages  in  this 
Manual):  38,  43,  49,  50,  53,  56,  58,  60. 
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Desirable  Emotionalized  Responses  (Atti- 
tudes, Appreciations,  Values) 

In  Chapter  2,  the  work  is  designed  so  that  pupils 
should: 

1.  Gain  increased  appreciation  of  the  logic  of 
the  number  system  and  of  arithmetical  processes 
as  they  relate  multiplication  to  addition  and  divi- 
sion to  subtraction. 


2.  Realize  that  individuals  within  a class  may 
differ  widely  in  achievement,  but  that  steady 
growth  in  understandings  and  skills  is  possible 
for  all. 

3.  Recognize  the  importance  of  analyzing  their 
own  strengths  and  weaknesses  as  well  as  take  the 
initiative  in  seeking  the  kind  of  assistance  needed. 

4.  Gain  increased  appreciation  of  the  value  of 
arithmetic  as  part  of  their  daily  living. 


X 
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What  Multiplication  Does 

Meaning  [O] 

1.  What  kind  of  party  is  Mary  having 

2.  In  all,  how  many  cupcakes  did  Mary  put  on  plates 

To  find  the  total,  you  can  use  the  picture  and  count;  or  you 
can  add  as  in  box  A;  or  you  can  multiply  as  in  box  B,  because 
the  groups  of  like-things  are  equal.  If  you  know  right  away 
how  many  four  6’s  are,  you  do  not  need  to  count  or  to  add. 

To  multiply,  write  the  number  record  as  a multiplication 
fact,  as  in  box  B or  as  in  box  C.  Two  ways  to  read  this  fact  are: 

Four  6’s  are  24  or  4 times  6 is  24. 

X is  the  multiplication  sign,  or  the  times  sign. 


A 

B 

C 

D 

6 

6 

6 multiplicand ) , . 

r > factors 

6 

X4 

4 X 6 = 24 

X4  multiplier  ) 

6 

24 

24  product 

+6 

3.  Look  at  box  D and  read  the  names  for  the  parts  of  any 
multiplication  example. 

6,  the  multiplicand,  tells  the  size  of  the  equal  groups. 

4,  the  multiplier,  counts  the  equal  groups.  It  tells  how  many 
equal  groups  are  to  be  put  together. 

24,  the  product,  tells  how  many  in  all,  or  the  total. 

6 and  4 are  factors  of  the  product,  24.  s 

9X5-20 % 

4.  On  the  board,  write  in  two  multiplication  ways  (see  boxes 
B and  C)  the  facts  shown  by  the  plates  of  chocolate  witches  A 

5.  On  the  board,  write  these  as  multiplication  facts  in  two 

ways:  n 

9X7=29% 
a.  7+7+7+7 


JX9=27-& 
b.  9 + 9 + 9 


c.  8 + 8 + 8 + 8%  8 


6.  Name  all  three  parts  of  each  example  you  wrote  for  Ex.  5. 
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Teaching  Pages  34  and  35 

Pupil’s  Objectives:  To  review  (a)  the  mean- 
ing of  multiplication  as  the  process  to  use  in  finding 
totals  when  the  numbers  to  be  combined  are  equal ; 
(b)  ways  of  reading  and  writing  multiplication  ex- 
amples ; (c)  names  for  the  parts  of  a multiplication 
example. 


Background.  To  teach  multiplication  meaning- 
fully, emphasis  must  be  placed  upon  its  relation- 
ship to  counting  by  l’s;  to  counting  by  equal 
groups  (2’s,  3’s,  4’s,  etc.);  and  to  adding  equal 
groups.  Pupils  should  understand,  too,  that  the 
product  is  not  changed  by  the  order  in  which  the 
factors  are  used.  Pupils  should  also  be  reminded 
of  the  effect  on  the  product  when  zero  is  a factor. 
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In  activities  leading  to  the  mastery  of  the  basic 
facts,  many  other  relationships  will  occur  which 
should  be  brought  to  the  attention  of  your  children. 

Pre-book  Lesson 

1 . Formulate  and  have  pupils  solve  by  their  own 
methods  a group  of  word  problems  which  involve 
combining  equal  groups.  The  following  are  il- 
lustrative: 

a.  Each  of  the  7 children  in  Tom’s  row  needs 
4 pieces  of  paper  to  make  a booklet.  How  many 
pieces  should  Tom  count  out  for  his  row? 

b.  If  each  of  the  7 children  in  Bob’s  row  sells 
4 tickets  to  the  school  play,  what  will  be  the  total 
number  sold  by  his  row? 

2.  Summarize  on  the  board  and  guide  pupils  in 
evaluating  the  different  ways  which  may  be  used 
to  find  totals  for  the  problems  in  1 above. 

a.  Counting  objects  by  l’s 

b.  Counung  groups  of  objects  by  4’s  (with  or  with- 
out grouped  objects) 

c.  Adding  4’s  (4  + 4 + 4 + 4 + 4 + 4 + 4 = 28) 

d.  Multiplying  (thinking  and  knowing  that  seven 
4’s  = 28) 

Pupils  should  realize  that  the  multiplication  way 
is  preferable  and  should  be  motivated  to  master  the 
facts  so  that  they  may  use  multiplication  instead  of 
counting  or  adding. 

3.  Have  pupils  solve  other  word  problems.  Lo- 
cate children  who  can  write  the  correct  multiplica- 
tion facts  even  though  they  may  not  have  memo- 
rized the  products. 

4.  Pupils  who  are  unable  to  identify  correctly 
the  multiplier  and  the  multiplicand  will  need  in- 
dividual help  with  Ex.  3,  page  35. 

Book  Lesson  (page  35).  Ex.  1-6:  Oral  work. 
This  page  will  serve  to  summarize  the  ideas  devel- 
oped in  the  activities  of  the  Pre-book  Lesson.  Dis- 
cuss the  names  for  the  parts  of  a multiplication  ex- 
ample. Print  the  work  in  box  D in  the  text  on  a 
poster  and  place  it  where  pupils  may  refer  to  it 
whenever  they  need  help  in  recalling  the  technical 
names  for  the  parts  of  a multiplication  example. 

Differentiations  and  Extensions 

1.  All  children  may  work  exercises  similar  to  the 
following: 

Write  each  of  a-e  as  an  addition  example  with 
its  sum 

a.  5 X 4 c.  Four  9’s  e.  5 

b.  7X3  d.  Seven  6’s  X 6 


Write  each  of  f-i  as  a multiplication  example  with 
its  product. 

/.  8 + 8 + 8 + 8 i.  5 

g.  7 + 7 + 7 + 7 + 7 5 

£.6  + 6 + 6 5 

+ 5 

Name  all  three  parts  of  each  multiplication  example 
you  wrote. 

2.  More  capable  children  may  formulate  word 
problems  for  each  example  in  a-i  above. 

Teaching  Pages  36  and  37 

Pupil’s  Objectives:  (a)  To  take  an  inventory 
test  on  the  more  difficult  multiplication  facts  in 
order  to  identify  facts  in  need  of  mastery;  ( b ) to 
review  certain  generalizations  about  multiplication ; 
(c)  to  review  the  use  of  helpers  (related  facts)  in 
working  for  mastery  of  unknown  facts ; ( d ) to  work 
for  automatic  response  for  all  multiplication  facts. 

Background.  While  pupils  may  be  able  to 
master  multiplication  facts  by  repetitive  drill  alone, 
this  method  does  not  necessarily  lead  to  an  under- 
standing of  the  interrelationships  among  facts. 
Most  pupils  profit  from  study  which  emphasizes 
the  use  of  easy,  known  facts  as  helpers  for  harder, 
unknown  facts.  This  method  provides  a way  of 
obtaining  an  answer  when  memory  fails  and  helps 
discourage  guessing.  Sometimes  pupils  confuse 
the  products  for  6 X 9 = 54  and  7X8=  56.  If 
these  pupils  will  think  “3  X 9 = 27 ; 27  + 27  = 54,” 
they  will  realize  that  the  product  for  6X9  cannot 
be  56. 

At  the  fifth-grade  level,  pupils  should  be  en- 
couraged to  practice  by  themselves  or  with  part- 
ners until  they  can  give  immediate  response  to  all 
multiplication  facts  without  using  helpers. 

If  pupils  work  in  groups  to  gain  speed  in  giving 
answers,  the  groups  should  consist  of  pupils  who 
are  evenly  matched,  otherwise  slower  learners  will 
become  frustrated,  nervous,  and  discouraged. 

Book  Lesson 

Rows  1-10:  Written  work.  Inventory  Test  7. 
Refer  to  the  suggestions  for  giving  Inventory  Test  1 
and  follow  the  same  procedure. 

Ex.  1-10:  Oral  work.  After  pupils  make  study 
cards  for  facts  missed  in  the  test,  assist  them  in 
using  the  helps  at  the  bottom  of  page  36  and  on 
page  37  in  working  for  mastery  of  unknown  facts. 

Ex.  11  and  12:  Written  work. 
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v Well  Do  You  Know  the  Multiplication  Facts? 


Inventory  Test  7 [WJ 

7rite  only  the  products  on  folded  paper. 

a 

b 

C 

d 

e 

7 X 42/ 

Nine  9’s// 

6 X 9 54 

4 times  3/2 

9 X 19 

3 X 1/ 

Five  7’s55 

5 X 8 V0 

9 times  2// 

8 X 5 40 

5 X 42  V- 

Four  6’s2V 

9 X 76 3 

5 times  6 30 

9 X 65V 

> X 872 

Seven  9’s63 

4 X 5 20 

8 times  156 

5 X 2 to 

1 X 4/6 

Six  6’s  36 

6 X 2/2 

4 times  852 

7 X 32/ 

3 X 5 30 

Eight  2’s/6 

7 X 7VV 

7 times  5 35 

8 X 86V 

7 X 856 

Four  7’s2/ 

4 X 956 

8 times  3 24 

9 X 5V5 

> X 4 20 

Five  9’sV3" 

8 X 6¥t 

4 times  2/ 

7 X 6V2 

) X 7V2 

Six  8’s  V/ 

5 X 3/S 

5 times  5 IS 

8 X 452 

} X 972 

Nine  4’s56 

7 X 2/V 

9 times  327 

6 X 3// 

ake  study  cards  for  facts  you  missed.  The  work  on  this  and 
;xt  page  will  help  you  learn  facts  you  do  not  know. 

Helps  in  Learning  Multiplication  Facts 

[O] 

When  we  multiply  1 by  a number,  or  when  we  multiply  a 
er  by  1,  the  product  (answer)  is  the  same  as  the  number. 
1 = 6 1 X 9 = 9 24  X 1 = 2V  1 X 52  =52 

When  we  multiply  0 by  a number,  the  answer  is  0. 
) = 0,  because  O+O+O+O+O+O=0 
When  one  factor  is  zero,  the  product  is  zero.  5x0  = 0, 
0X5  = 0.  8X0  = 0 0X4  = 0 

The  product  is  not  changed  when  the  factors  are  reversed: 
; are  48,  or  eight  6’s  are  48.  7x9  =65  9X7  =65 

Except  for  zero  facts,  when  the  multiplier  is  larger  than  1, 
•oduct  will  be  larger  than  the  multiplicand.  Give  5 facts 
've  this 2X3=6;  3X3=9;  VX3=/2;5X3=/S;  6X3=/# 


6.  Use  easy  facts  as  helpers  for  hard  facts.  In  box  A,  why 

is  2x6  (two  6’s)  =12  a helping  fact  for  4x6  (four  6’s)  = ^ 

feut/to’d = 2 XJiv<r6W,<yi'  2 V 

7.  In  box  A,  why  is  4 X 6 = 24  a helper  for  8x6=? 

JtfM6U  =2X/nob£s,  ob  V/ 

8.  In  column  a below,  knowing  4 X 7 = 28  helps  you  to 
know  8 X 7 = ? Use  this  idea 
of  doubling  for  columns  b to  h. 

4 X 4 X 9&  3 X 72/  3 X 824* 

8 x 756  8 X 972  6 X 7^  6 X 8V/ 

e f g h 

4 X 832  4 X 520  3 X 5/5"  3 X 927 
8X864*8X5*06X5306X  954* 

9.  Explain  how  box  B shows 
these  related  facts  ★ 

7 multiplicand.  4 one  factor 

X 4 multiplier  X 7 other  factor 

28  product  28  product 

4 X 7 is  the  reverse  of  7x4. 

10.  What  two  related  multi- 

plication facts  are  shown  on  the 
number  line  below  ?v  What  two  factors  of  16  are  shown  2 


B 

7 

7 

7 

_7 

4+4+4+4+4-I-4+4  = 28 


ZX2=/6;  <fX2=/6 


0 1 2 3 4 5 6 7 8 9 10  11  12  13  14  15  16 

1 i i i i i i i i i i i i i i i i 


a.  4 X 9 and  9x4 


b.  5 X 7 and  7x5 


12.  Write  each  of  the  following  as  multiplication  facts.  Name 


all  three  parts  of  each  fact. 

v 7X6=4*2 

a.  6 + 6 + 6 + 6 + 6 + 6 + 6A 


6X<f  = V<P 

b.  8 + 8 + 8 + 8 + 8 + 8\ 
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Differentiations  and  Extensions 

1 . Slower  learners. 

a.  These  pupils  will  need  help  in  making  study 
cards,  in  identifying  and  using  helping  facts,  and 
in  carrying  on  individual  practice  with  their  study 
cards.  It  is  most  important,  however,  that  they 
build  a positive  attitude  toward  arithmetic,  par- 
ticularly if  they  have  many  facts  to  master.  Have 
them  list  the  facts  they  know  to  the  point  of  auto- 
matic response.  Then  help  them  to  feel  that  be- 
cause they  have  mastered  some  facts,  they  will 
gradually  master  others. 

b.  Slower  learners  may  sort  their  study  cards 
into  groups  of  related  facts  and  study  those  in 

(< Continued  on  page  64) 


★Answers  Not  on  Reproduced  Page  37 

9.  Box  B.  4 rows  of  7 dots  each  are  4X7,  or 
28  dots  in  all. 

7 columns  of  4 dots  each  are  7 X 4,  or 
28  dots  in  all. 

11  a.  • • 

• ••••••••  9 

• • • • 9 

_9 

4 + 4 + 4 + 4 + 4 + 4 + 4 + 4 + 4=36 

b.  *******  7 

• ••••••  7 

• ••••••  7 

• ••••••  7 

• ••••••  7 

5 + 5+  5 + 5 + 5 + 5 + 5 =35 
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each  group  together.  In  organizing  groups,  they 
may  study  together  the  facts  having  multipliers  of 
2,  4,  and  8,  or  3,  6,  and  9. 

c.  These  pupils  often  need  help  in  learning  to 
double  2-place  numbers  mentally,  particularly 
when  carrying  is  involved,  and  this  ability  is 
needed  when  studying  related  facts.  Provide  work 
similar  to  that  below  for  practice  in  doubling  the 
ten’s  number,  the  one’s  number,  and  in  adding  the 
results. 

15  + 15  = 20  (10  + 10)  + 10  (5  + 5)  = 30 

16  + 16  = 20  + 12  = 32 

18  + 18  = 20  + 16  = 36 

27  + 27  = 40  (20  + 20)  + 14  (7  + 7)  = 54 

28  + 28  = 40  + 16  = 56 

36  + 36  = 60  (30  + 30)  + 12  (6  + 6)  = 72 

For  multiplication  facts  in  which  9 is  one  factor, 
the  10’s  may  be  used  as  helpers,  as  illustrated 
below. 

Facts  Helpers 

9 X 3 or  3 X 9 30  (10  X 3)  less  3 = 27 

9 X 7 or  7 X 9 70  (10  X 7)  less  7 = 63 

2.  There  are  many  interesting  characteristics  of 
the  9’s  which  all  children  can  discover  with  help: 

a.  For  each  product,  the  sum  of  the  digits  is  9. 

In  18,  1 + 8 = 9;  in  27,  2 + 7 = 9;  in  36, 
3 + 6 = 9;  in  45,  4 + 5 = 9;  and  so  on. 

b.  The  digits  in  the  prod- 
ucts from  9 X 6 = 54  through 
9 X 10  = 90  are  the  reverse 
of  the  digits  in  the  products 
from  9 X 5 = 45  back  to 
9 X 1 = 9,  as  shown  at  the 
right  in  box  A. 

c.  The  ten’s  digits  in  the 
products  increase  from  0 to  9 
(1,  2,  3,  4,  etc.)  while  the 
units  digits  decrease  from  9 
to  0 (9,  8,  7,  6,  etc.). 

d.  The  product  for  9 X 2 
or  2 X 9 will  be  a teen  number;  9 X 3 or  3 X 9 will 
be  twenty-something;  9 X 4 or  4 X 9 will  be  thirty- 
something, etc.  This  may  be  studied  from  box  B. 

B 9 X 1 = 9 (10  - 1) 

9 X 2 = 18  (20  - 2) 

9 X 3 = 27  (30  - 3) 

9 X 4 = 36  (40  - 4) 

9 X 5 = 45  (50  - 5) 

9 X 6 = 54  (60  - 6) 

9 X 7 = 63  (70  - 7) 

9 X 8 = 72  (80  - 8) 

9 X 9 = 81  (90  - 9) 

9 X 10  = 90  (100  - 10) 


By  utilizing  the  generalizations  above,  any  prod- 
uct in  the  table  of  9’s  may  be  derived. 

For  9X7,  think  “down  1 from  7 = 6 for  the 
ten’s  figure.  Then  6+3=9,  so  the  product 
is  63.” 

For  5X9,  think  “down  1 from  5 = 4 for  the 
ten’s  figure  4+5  = 9,  so  5X9  = 45.” 

Pupils  may  also  derive  products  thus: 

For  8X9,  think,  “80  less  8 = 72.” 

For  9X6,  think,  “60  less  6 = 54.” 

3.  More  capable  children  may  help  others  to 
make  and  use  study  cards.  They  may  also  work 
to  increase  their  speed  in  saying  and  writing 
products. 

Teaching  Page  38 

Pupil’s  Objectives;  (a)  To  study  in  problem 
situations  the  distinguishing  characteristics  of  ad- 
dition and  multiplication;  ( b ) to  formulate  gen- 
eralizations to  use  as  helps  in  selecting  the  correct 
process  in  problem-solving. 

Background.  In  the  problems  on  page  27,  pu- 
pils had  to  distinguish  between  combining  small 
groups  to  make  one  larger  group  (addition)  and 
separating  a given  large  group  into  smaller  sub- 
groups (subtraction).  Since  addition  and  multipli- 
cation both  involve  combining  groups,  a finer  dis- 
tinction must  now  be  made.  The  question  becomes 
“Are  the  groups  to  be  combined  unequal  (addition) 
or  equal  (multiplication)?” 

Pre-book  Lesson.  Place  on  the  board  examples 
a to  f below  and  ask  the  following  questions: 

For  which  of  these  examples  must  you  add?  Why? 

For  which  examples  may  you  multiply?  Why? 

Is  it  better  to  multiply  or  add  for  Ex.  a,  d,  and  e7 
Why? 

a.  6 + 6 + 6 + 6 d.  8 + 8 + 8 + 8 + 8 + 8 

b.  8 + 7 + 5 + 9 e.  7 + 7 + 7 

c.  6 + 9 + 4 + 5 /.  9 + 5 + S + 7 

Have  examples  a,  d,  and  e worked  by  addition 

and  by  multiplication,  then  guide  pupils  to  formu- 
late in  their  own  words  the  generalization  given  at 
the  bottom  of  page  38. 

Book  Lesson.  Ex.  1-6:  Oral  work.  Bottom  of 
page:  Written  work. 


9X1=9 
9 X 2 = 18< 
9X3  = 27<-, 
9 X 4 = 36<h 

9 x 5 = 45< 

9 X 6 = 54 
9X7  = 63+ 
9X8  = 12<— 
9X9  = 81*- 
9 X 10  = 90 
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/hen  Must  We  Add?  When  May  We  Multiply? 

Differentiating  A.  and  M.  [O] 

1.  For  the  school  games,  there  were  4 teams  with  7 children 
l each  team.  How  many  children  were  playing? 28 


Are  we  to  (put  groups  together) or  separate  them? 
Are  we  combining  (equal  jor  unequal  groups  ? 
Should  we  (multiply)  or  add  ? Why  ?d%^  yuTcJub. 


2.  On  a park  playground  18  boys  were  playing  baseball, 
girls  were  playing  a circle  game,  and  9 children  were  on  the 
ings.  How  many  children  were  on  the  playground?  (35) 


Answer  the  same  questions  for  Ex.  zthaf  you  did  for  E£  1 . 


; For  each  of  problems  3 to  6,  tell  whether  you  should  add  or 
jiltiply  and  explain  why.  Do  not  find  answers  yet. 

I 3.  Elmer  paid  690  for  a kite,  980  for  a magnet,  and  $2.50  for 
nodel  airplane.  How  much  did  these  things  cost?  A.;  $¥./7 
4.  The  children  who  ride  to  school  on  bicycles  park  them  in 
rows.  If  there  were  15  bicycles  in  each  row,  how  many  would 
j:re  be  in  all?M.;  ¥S 

! 5.  Each  table  in  the  lunchroom  will  seat  8 children.  One  day 
9 tables  were  filled.  How  many  children  were  eating  in  the 
lichroom  that  day?  M.;  71 

6.  Four  boys  pick  up  paper  on  the  school  lawn  each  day.  One 
i Jim  picked  up  8 pieces;  Tom,  12;  Bob,  11;  and  Joe,  7. 
all,  how  many  pieces  of  paper  did  the  boys  pick  up? A.;  38 

When  we  put  together  groups  which  are  not  equal 
to  find  the  total,  we  add. 

When  we  put  together  groups  which  are  equal  to 
find  the  total,  we  may  add  or  we  may  multiply.  It  is 

I usually  better  to  multiply. 

[W] 

Now  go  back  and  write  the  work  for  problems  1 to  6. 

-38 — — — 

Teaching  Pages  39,  40,  41,  and  42 

Pupil’s  Objectives:  (a)  To  review  the  basic 
; generalization  for  carrying  one  or  more  times; 
(6)  to  take  a diagnostic  test  to  discover  how  well 
multiplication  skills  have  been  retained;  ( c ) to  ob- 
tain specific  help  on  any  steps  of  the  multiplication 
procedure  which  are  not  understood;  ( d ) to  gain 
! speed  and  accuracy  in  multiplying  2-,  3-,  and 
4-place  numbers  by  any  1 -place  number. 

Background.  If  the  presence  of  zeros  in  4-place 
multiplicands  offers  difficulties,  review  the  general- 
ization that  the  product  is  zero  if  one  factor  is  zero. 

Book  Lesson  (page  39) 

Top  of  page:  Oral  work. 


Things  to  Remember  about  Multiplication 

General  Ideas  [O] 

Do  you  remember  these  helps  in  multiplication? 

a.  Use  the  smaller  number  for  the 
multiplier  (box  A). 

b.  Multiply  first  ones,  then  tens, 
then  hundreds,  and  so  on. 

c.  Carry  when  the  product  in  any  place  is  10  or  more. 

d.  Add  the  carried  figure  to  the  next  place  only  after  you  have 
multiplied  in  that  place. 

e.  Check  either  by  multiplying  a second  time  or  by  adding. 

f.  When  the  multiplicand  is  a money  number,  put  a decimal 
point  in  the  product  so  there  are  two 
places  at  the  right  of  the  decimal  point. 

g.  Learn  to  use  correctly  the  words 
that  name  the  parts  of  any  multiplica- 
tion example  (box  B). 


$4.86  multiplicand 
X7  multiplier 
$34.02  product 


A Not  This 

This 

3 

48 

X48 

X3 

The  key  to  success  in  multiplication  of  larger  num- 
bers is  to  know  the  multiplication  facts  perfectly. 


How  Well  Can  You  Multiply  Larger  Numbers? 

Inventory  Test  8 [W] 

Copy  and  multiply. 
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2.  400 

3.  $6.72 

4.  937 

5.  $7.06 

X3 

X8 

X4 

X5 

X4 

2,il2 

3,200 

7.  1,570 

$2(e.?g 

8.  $70.20 

9.  5,004 

$2?.2¥ 

10.  $76.53 

X3 

X7 

X5 

X9 

X6 

8}¥3(c  / 0.9  90 

8 X $35.92^7.36 

$351.00 

12.  4,811 

¥5,03(0 
X 133, (oil 

$¥5<gJ8 

13.  9020  X 5 ¥5,100 

If  this  work  was  hard  for  you  in  any  way,  study  the  helps 
given  on  pages  40-42.  Then  take  this  test  again. 


—39 


Ex.  1-13:  Written  work.  Inventory  Test  8. 
Refer  to  the  suggestions  for  giving  Inventory 
Test  6 (Manual,  page  44).  Pupils  who  make  er- 
rors may  be  grouped  on  the  basis  of  their  common 
needs. 

After  the  test  papers  have  been  scored,  assign 
more  capable  pupils  enrichment  activities  and  help 
the  others  to  analyze  their  errors,  basing  the  anal- 
ysis on  the  helps  at  the  top  of  the  page.  For  ex- 
ample, ask  questions  such  as,  “Did  you  remember 
to  carry  when  the  product  in  any  place  was  10 
or  more?” 

Book  Lesson  (page  40) 

Ex.  1-7:  Oral  work.  The  ability  to  multiply 
even  tens,  hundreds,  and  thousands  quickly  and 
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Multiplying  Tens,  Hundreds,  and  Thousands 

1.  Finish  the  examples  in  the  boxes.  Then  tell  how  multiply- 
ing tens,  hundreds,  and  thousands  is  like  multiplying  ones. 


Ones 

Tens 

Hundreds 

Thousands 

3X8  =244 

3X8  tens  =A 

. 2HA<MndHcU 

3X8  hundreds  =A 

3X8  thousands  =A 

3 X 80  =2¥0 

3 X 800  =2, ¥00 

3 X 8,000  —2¥,000 

Cover  each  0 in  rows  2 and  3 and  say  the  product.  Then 
uncover  the  0 and  say  the  product. 

a b c d e 

2.  3 X 90 no  6 X 30 ISO  4 X 70 ISO  6 X 40 2¥0  9 X 50 ¥50 

3.  5 X 40 200  8 X 604 W 9 X 30270  7 X 80 560  6 X 60360 


Say  products  for  rows  4 and  5 in  two  ways.  For  4a  say, 
“Five  300’s  are  15  hundreds,  or  1 thousand  5 hundred.” 

4.  5 X 300 {500  4 X 300/, 200  6 X 300/, S00  8 X 3002, ¥009  X 200 $00 

5.  7 X 9006,300  8 x 4003,2005  X 5002,5004  X 400/, 600  7 X 7004$  W 


Say  products  for  rows  6 and  7.  Helper.  Cover  zeros  first. 

35.000  63,000  OS,  000  OS,  000  30,000 

6.  5 X 7,000  7 X 9,000  5 X 9,000  8 X 6,000  6 X l000 

64.000  if, 000  s4,ooo  /dooo  S6,000 

7.  8 X 8,000  4 X 7,000  9 X 6,000  2 X 8,000  7 X 8,000 

[W] 

Copy  the  examples  and  write  products  for  rows  2 to  7 above. 


To  check  products  in 

row  8, 

copy  and  work  each  example. 

a 

b 

C 

d 

e 

f 

8.  4,000 

900 

60 

400 

8,000 

500 

X7 

X8 

X_7 

X6 

X5 

X7 

28,000 

nr\  r\r\r\ 

1 Z5UUU 

1,200 

420 

2,400 

a nr\r\ 

¥0,000 

3,500 

Copy  and  work  the  examples  in  row  9. 

9.  800 

5,000 

90 

600 

4,000 

70 

X7 

X8 

X7 

X5 

X8 

X6 

S,600 

¥0,000 

630 

3,000 

32,000 

¥20 

Helps  for  Carrying  in  Multiplication 


1.  Try  to  explain  Ex.  A to  F before  you  read  the  helps  belt 


Carrying  Tens 

Carrying  Hundreds 

Carrying  both  Tens 
and  Hundreds 

A 

B 

C 1 

D 

E 1 

F 

Tens 

Ones 

§ g c 

eho 

■O  ^ M 

x£o 

29 

248 

192 

371 

368 

759 

X3 

X2 

X4 

X5 

X7 

X8 

87 

496 

768 

1,855 

2,5  7 6 

6,072 

2.  Ex.  A.  Ones:  3 X 9 = 27  (2  tens  and  7 ones).  Write  ‘ 
in  one’s  place  and  carry  2 (tens).  Tens:  3x2  = 6.  Add 
2 tens  carried,  making  tens.  Write  in  ten’s  place. 

3.  Explain  Ex.  B.  Check  by  adding  two  248’s. 

¥*2<med  = < 

4.  Ex.  C.  Ones:  Why  is  8 the  one’s  figure  in  the  produ 
Tens:  4x9=56  36  tens  = 3 hundreds  and  6 tens.  W 

“6”  for  the  ten’s  figure  and  carry  3 Hundreds:  Mu 

ply  as  usual  and  add  the  carried  3.  What  do  you  write? 7 

5.  As  you  did  for  Ex.  C,  explain  the  work  for  Ex.  D.  E 
could  the  product  be  checked  ? ttdd'-fert/  3J/d). 

6.  In  Ex.  E,  how  many  tens  are  carried?^  How  many  h 
dreds?44  Explain  all  the  work  for  Ex.  E and  F. 


Copy  and  multiply.  Check  by  multiplying  again. 


a 

b 

c 

d 

e 

7.  48 

75 

92 

861 

600 

X4 

X6 

X3 

X7 

X9 

7VT 

¥50 

270 

6jn 

5, ¥00 

3, 

8.  87 

45 

60 

753 

947 

X6 

X8 

X8 

X3 

X8 

S22 

MU 

Wo 

2)257 

WU 

¥, 

© Extra  Practice.  Work  Sets  19  and  20. 
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accurately  is  a prerequisite  for  obtaining  estimated 
answers  in  multiplication.  You  will  need  to  give 
special  emphasis  to  examples  such  as  6 X 50  = 300 ; 
8 X 500  = 4,000;  and  2 X 5,000  = 10,000.  For 
such  examples,  pupils  will  find  it  helpful  to  cover 
the  zeros  in  the  multiplicand  and  obtain  part  of 
the  product  first.  For  8 X 500,  pupils  should  think, 
“8X5=  40,  so  8 X 5 hundred  = 40  hundreds,  or 
4 thousand  (4,000).” 

Rows  8 and  9:  Written  work. 

Book  Lesson  (page  41) 

Ex.  1-6:  Oral  work.  Encourage  more  capable 
pupils  to  develop  a shortened  thought  pattern  for 


multiplication.  For  6 X 458,  pupils  may  follow 
the  pattern  below. 

Ones:  48.  Write  “8.”  Carry  4.  458 

Tens:  30,  34.  Write  “4.”  Carry  3.  X 6 

Hundreds:  24,  27.  Write  “27.”  2,748 

Rows  7 and  8:  Written  work. 

Book  Lesson  (page  42).  Ex.  1-5:  Oral  work. 
Rows  6-10:  Written  work. 

Differentiations  and  Extensions 

1.  Slower  learners. 

a.  Pupils  who  have  not  mastered  some  of  the 
multiplication  facts  may  use  side  work  and  record 
any  facts  which  they  had  to  derive  by  the  use  of  a 
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Help  with  Harder  Multiplication  Examples 

[O] 

fry  to  explain  Ex.  A to  E before  you  read  the  helps  below. 


rying 

isands 

Multiplying  Zeros 

Multiplying  Money  Numbers 

B 

C 

D 

E 

m 

6,050 

7,008 

$3.56 

$16.93 

X4 

X7 

X9 

X9 

X7 

584 

42,350 

63,072 

$32.04 

$118.51 

ix.  A.  Multiply  ones  and  tens  in  the  usual  way. 

ndreds : 4 X 9 = 3C>  Write  “6”  and  carry  3 thousands, 
msands : 4 X 1 = 4.  4 and  3 (carried)  = 7 What  do 

f:e  in  thousand’s  place?  7 

lx.  B and  C.  These  multiplications  are  easy  if  you  re- 
r that  the  product  of  any  number  and  zero  is  always  zero. 

x.  D and  E.  Both  products  mean  dollars  and  cents,  so 
iW  two  places  at  the  right  of  the  decimal  point  for  cents. 


l example  in  row  5 has  a mistake.  Tell  where  each  mis- 
Then  work  these  examples  correctly  on  the  board: 


L 

b 

C 

d 

e 

i67 

7,058 

9,004 

$7.84 

$48.32 

!<5 

X8 

X7 

X5 

X9 

j35 

56,404 

(, 

05J>ZO 

$3920 

t 

<T A'X  7QQ 
/ OO 

bed 


litiply  by  6:  8795,27V  7, 005  ¥2, 030  8,97253/32  $0.97 *5.61 

jltiply  by  8:  9007,200  8,700 (,%(, 00  6,040 320  §3A5ttlW 

litiply  by  9:  765 L,m  4,823 ¥3,Wl  9,700 97,300  $15.04 M5& 

jltiply  by  7:  247/,  727  ■ 8,07056, ¥90  6,009¥2,0i>3  $35.98 nsu& 

litiply  by  5:  604 3,020  3,050/5,250  7,200 36,000  %22.0mo.W 

•a  Practice.  Work  Set  22. 
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helper  or  related  fact.  You  may  wish  to  have  them 
record,  also,  the  higher-decade  facts  they  use  so 
that  you  can  check  each  step  of  their  thought  pat- 
tern. In  the  following  illustration,  the  figures  pu- 
pils are  to  write  in  the  product  are  circled: 

I Side  work 

387  6 X 7 = 4© 

X 6 6X8  = 48  48  + 4 = 5© 

2,322  6 X 3 = 18  18  + 5 =@ 

b.  Provide  exercises  such  as  the  following,  for 
which  pupils  may  say  or  write  answers: 


6X8  plus  3 
7X9  plus  4 
8X7  plus  6 
5X7  plus  4 


5X9  and  2 
6X7  and  5 
8X9  and  6 
7X8  and  6 


6X6  + 5 
9X4  + 7 
7X7  + 5 
9X6  + 8 


2.  All  children  may  be  given  practice  in  checking 
multiplication  examples  by  multiplying  a second 
time  and  by  multiplying  each  part  of  the  multi- 
plicand separately,  as  illustrated  below. 


3,896 

Check  7 X 3,000  = 21,000 

X 7 

7 X 800  = 5,600 

27,272 

7 X 90  = 630 

7 X 6 = 42 

27,272 

3.  More  capable  children  may  construct  and  work 
multiplication  examples  with  1 -place  multipliers 
according  to  definite  specifications,  such  as  the 
following: 

a.  A 2-place  multiplicand  and  (1)  a 2-place  product; 
(2)  a 3-place  product;  (3)  the  largest  possible  product 
with  a 1 -place  multiplier 

b.  A 3-place  multiplicand  and  (1)  a 3-place  product; 
(2)  a 4-place  product;  (3)  a product  less  than  $5.00; 
(4)  a product  greater  than  $50.00 

c.  A 2-place  multiplicand  and  (1)  a product  less 
than  $1.00;  (2)  a product  greater  than  $5.00 

After  the  examples  have  been  constructed  and 
worked,  pupils  may  exchange  papers  and  correct. 

4.  Extra  Practice  Sets  19,  20,  and  22  may  be 
assigned  as  needed. 


Set  19.  Carrying  once  in  multiplying 


a 

b 

c d 

e 

f g 

1.  36 

75 

218  649 

517 

428  301 

X 8 

X 6 

X 5 X 2 

X 4 

X 4 X 9 

288 

450 

1,090  1,298 

2,068 

1,712  2,709 

2.  671 

350 

842  290 

682 

950  831 

X 7 

X 9 

X 4 X 8 

X 4 

X 6 X 7 

4,697 

3,150 

3,368  2,320 

2,728 

5,700  5,817 

Set  20.  Carrying  twice  in  multiplying 

1.  568 

393 

187  485 

937 

648  710 

X 4 

X 6 

X 7 X 8 

X 5 

X 3 X 9 

2,272 

2,358 

1,309  3,880 

4,685 

1,944  6,390 

2.  694 

359 

726  849 

587 

934  764 

X 5 

X 7 

X 8 X 4 

X 9 

X 8 X 6 

3,470 

2,513 

5,808  3,396 

5,283 

7,472  4,584 

Set  22. 

Carrying  in  multiplying 

zeros  and  money  numbers 

1.  $8.04 

$7.60 

974  605 

$8.36 

$9.00  407 

X 5 

X 6 

X 4 X 8 

X 9 

X 7 X 5 

$40.20 

$45.60 

3,896  4,840  $75.24 

$63.00  2,035 

2.  $8.96 

540 

809  136 

637 

$8.79  548 

X 4 

X 9 

X 6 X 8 

X 5 

X 5 X 6 

$35.84 

4,860 

4,854  1,088 

3,185  $43.95  3,288 
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Teaching  Page  43 

Pupil’s  Objectives:  (a)  To  learn  how  the  type 
of  question  formulated  about  a given  number  situ- 
ation determines  the  process  to  use;  ( b ) to  develop 
proficiency  in  solving  problems  so  formulated; 
(c)  to  use  generalizations  in  multiplication  and 
subtraction  to  find  errors  in  these  processes. 

Background.  Up  to  this  point  in  Grade  5,  pu- 
pils have  had  experience  in  formulating  questions 
to  be  solved  by  addition  (page  15)  and  by  subtrac- 
tion (page  23).  On  page  43  (top),  pupils  are  given 
data  to  be  utilized  in  making  up  addition,  subtrac- 
tion, or  multiplication  questions.  This  provides 
one  of  the  most  effective  techniques  for  developing 
problem-solving  ability. 

The  exercise  at  the  bottom  of  page  43  in  the 
text  should  help  pupils  to  develop  the  habit  of 
examining  their  own  work  for  possible  errors 
which  may  often  be  due  to  carelessness. 


Shopping  for  Food 

Formulating  A.,  S.,  or  M.  questions  [W] 

Write  a question  to  make  an  addition, 

subtraction,  or  multiplication  problem. 

Do  the  work  to  answer  your  questions. 


Remember:  We  add  or  multiply 
to  find  a total.  We  subtract  to  find 
a remainder  or  a difference. 


1.  Jane  bought  3 pounds  of  meat  at  87 <£  a ^o\xri6i^udtipiiccu 

2.  Mary  paid  $3.87  for  meat  and  95<£  for  potatoes 


3.  Ann  bought  a cake  for  67<£.  She  gave  the  clerk 

4.  After  Jim  had  shopped,  he  had  89<£  left  from  $4.50L*^< 

5.  Jack  bought  4 boxes  of  cookies,  with  18  in  a bo x.i/mdtip. 

6.  Helen  spent  $2.19  for  meat,  86<£  for  vegetables,  75</:  f< 
a cake,  and  54<£  for  milk  and  cream.  ( %ddUum^)^V.3V 


Book  Lesson 

Ex.  1-6  (top):  Written  work. 

a.  Observe  pupils  as  they  read  the  statements 
and  formulate  questions.  Invite  pupils  who  need 
help  to  work  with  you  on  the  oral  exercises  for 
slower  learners  given  below  under  Differentiations 
and  Extensions. 

b.  After  pupils  have  completed  writing  ques- 
tions, organize  an  oral  lesson.  Have  several  pupils 
read  their  questions  and  tell  the  process  to  be  used 
in  answering  them.  Write  on  the  board  one  or  two 
questions  for  each  statement. 

c.  Help  pupils  to  generalize  about  the  types  of 
situations  which  may  have  both  an  addition  and  a 
subtraction  question,  as  well  as  about  the  types 
which  may  have  multiplication  only.  Discuss  the 
computation  necessary  to  answer  the  questions 
written  on  the  board. 

Ex.  1 and  2 (bottom):  Written  work.  In  an 
oral  discussion  of  this  lesson,  have  pupils  tell  what 
rule  was  violated  in  each  example  that  is  wrong. 

In  Ex.  la,  cents  should  be  written  under  cents  and 
dimes  under  dimes  so  the  decimal  points  will  be  cor- 
rectly placed. 

In  Ex.  lb  and  Id,  the  smaller  number  should  be 
written  under  the  larger  in  order  to  subtract  correctly. 

In  Ex.  2a,  the  multiplicand  ($2.30)  means  dollars 
and  cents  so  the  product  should  be  made  to  show  dol- 
lars and  cents  also.  Estimating  (9  X $2  = $18.00)  in- 
dicates that  $2,070  is  not  a sensible  product. 


Can  You  Find  the  Mistakes? 


r 

Write  cor  reedy  the  three  examples  in  row  1 which  are  n 


now  written  correcdy. 

Then  find  all  the  remainders. 

a 

b 

c 

d 

e 

f 

!•  W 

(2(056) 

\ 4,009 

($  18.75k 

$16.20 

6,0( 

- .-98 

-4,897/ 

' -869 

-3i.o gj 

-8.74 

— 5,h 

*2.2  # 

2, mi 

3, /VO 

? a.  25 

* 7.  VC, 

n 

2.  Without  doing  the  work,  find  one  thing  wrong  about  ea< 
answer  below.  Write  the  answer  correcdy.  Check  your  work. 

a.  9 X $2.30  = -$2,070*70.70  d.  $8.96  - $2.28  = -$668-^ 

b.  7 X $60  = -$430  *V10  e.  7,810  - 2,654  = -$5E5< 

c.  6 X 840  = -$50 -&5.0V0  f.  $32.13  - $18.96 

O Extra  Practice.  Work  Set  24. 
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In  Ex.  2b,  estimating  shows  that  $4.20  is  too  small. 

In  Ex.  2c  and  2e,  unless  one  of  the  factors  is  a money 
number,  the  product  will  not  be  a money  number. 

In  Ex.  2d  and  2f,  the  products  are  too  large.  A cent 
point  should  be  inserted  in  Ex.  2d  and  both  a dollar 
sign  and  a cent  point  in  Ex.  2f. 

Differentiations  and  Extensions 

1.  Slower  learners  may  be  helped  to  analyze 
statements,  formulate  problem  questions,  and 
dramatize  with  toy  money  the  following: 

a.  Mary  bought  3 notebooks  at  \5i  each. 

b.  Tom  paid  15^  for  a notebook,  6{  for  a pencil, 
and  20^  for  a pencil  box. 
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Estimating  in  Multiplication  Problems 

[W] 

First  write  your  estimated  answer.  Then  find  the  exact 
product  for  each  of  these  problems: 

1 . For  the  waste-paper  drive,  Joe  and  Harry  collected  235  lb. 
of  old  newspapers.  The  magazines  they  collected  weighed  3 
times  as  much  as  the  newspapers,  or  705  lb/ GOO) 

2.  It  is  189  miles  from  Bob’s  house  to  his  uncle’s  farm.  How 
long  is  the  round  trip  ? (900)3 

3.  Dan  counted  28  trucks  and  3 times  that  many  passenger 
cars.  How  many  passenger  cars  did  he  count }(90)39 


Estimating  Products 

Using  rounded  numbers  [O] 

The  children  whose  work  is  begun  on  the  board  want  to 
jtimate  before  they  find  the  exact  products. 

1.  Should  Tom  think,  “8  X 40”  or  (“8  X 50”)?  Why? 

2.  Should  Mary  think,  “5  X 300”  or  1“5  X 400”)?  Explain. 

i 

1 3.  Will  Bob’s  estimate  be  closer  to  the  correct  answer  if  he 
nks,  [“4  X $7  = $28”)  or  “4  X $8  = $32”?  Explain. 

1 4.  Should  Ann  think,  “3  X $20”  or  [“3  X $30’1?  Why? 

Tell  which  of  the  three  numbers  given  after  each  example 
low  is  nearest  the  exact  product.  Tell  why. 


5.  8 X 59  911 

400 

(480) 

560 

6.  7 X 87 (o09 

560 

720 

(630) 

7.  3 X $62 m 

($180) 

$210 

$240 

8.  9 X $0.38*3+2 

$2.70 

($3.60) 

$4.50 

9.  6 X 439 2,G39 

(2,400) 

3,000 

3,600 

10.  4 X 6942,776 

2,400 

(2,800) 

3,200 

11.  8 X $7.16*57,2/ 

$64 

$72 

($56) 

4.  Sally  bought  5 balls  of  yarn  for  a sweater  at  69<£  a ball. 
What  did  the  yarn  cost  her  ? f$3.so)  93.  ¥5 

5.  Jim  weighs  109  lb.  and  his  father  weighs  twice  that  much. 
Find  how  much  Jim’s  father  weighs.  (200)2/$JS/. 

6.  Sam’s  father  is  38  yr.  old  and  his  grandfather  is  twice  that 
age.  How  old  is  Sam’s  grandfather?!/^  76 

7.  How  much  will  Pete  have  to  pay  for  3 shirts  which  cost 
$2.89  each?  (99-00)  99.G1 

How  Well  Can  You  Follow  Directions? 


[W] 


1. 

78  + 26  =m 

10. 

345  less  than  532  =W 

2. 

9 times  172  = pjtf 

11. 

6 times  140  =$90 

3. 

87  more  than  825  =9/2 

12. 

$11.01  is $25L  more  than  $9. 

4. 

65  plus  478  = 59-3 

13. 

306  multiplied  by  5 =1,530 

5. 

377  minus  265  =//2 

14. 

Three  75’s  are  115. 

6. 

Seven  49’s  are  393. 

15. 

90  added  to  81  makes  Hi. 

7. 

8 times  112  equals  S9G. 

16. 

$10.75  multiplied  by  6 =909.50 

8. 

753  less  397  equals  350. 

17. 

94  less  than  183  is  33-. 

9. 

240  and  77  are  3 LI. 

18. 

595  minus  88  equals  501. 

[W] 

Find  exact  products  for  the  examples  in  the  picture  and  for 
i 5 to  11. 


44 


45 


c.  Jim  bought  a 12^  box  of  crayons  and  gave  the 
clerk  a quarter. 

d.  Sally  passed  out  toy  money.  She  gave  4 dimes 
to  each  of  the  7 children  in  her  row. 

2.  Assign  Extra  Practice  Set  24  as  needed. 


Set  24.  Review  practice  in  A.,  S.,  and  M. 


1.  807  - 165  642 

2.  965  + 493  1,458 

3.  8X  456  3,648 

4.  4,312-  874  3,438 

5.  9 X $8.75  $78.75 

6.  $20.00  - $3.62  $16.38 


7.  8,975  + 48  9,023 

8.  6 X $40.19  $241.14 

9.  3,104-  1,954  1,150 

10.  8 X 9,675  77,400 

11.  282  + 7,056  7,338 

12.  7 X 6,348  44,436 


Teaching  Pages  44  and  45 

Pupil’s  Objectives:  (a)  To  review  the  rounding 
of  whole  numbers  to  the  nearest  ten  or  hundred; 
(b)  to  use  rounded  numbers  in  estimating  answers 
for  multiplication  problems ; ( c ) to  obtain  practice 
in  addition,  subtraction,  and  multiplication  skills. 

Background.  On  page  3 in  the  text,  the  mean- 
ing and  use  of  rounded  numbers  was  reviewed ; on 
pages  28-29,  rounded  numbers  were  used  in  esti- 
mating sums  and  differences.  Estimating  products 
occurs  in  this  lesson. 

Although  certain  exercises  in  the  text  have  been 
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designated  for  special  practice  in  estimating,  oppor- 
tunities for  estimating  should  be  provided  daily, 
whether  or  not  the  directions  for  a given  exercise 
suggest  it.  Sets  of  mixed  practice,  such  as  those 
on  pages  45  and  47,  may  be  used  for  estimating. 

Book  Lesson  (page  44).  Ex.  1-11:  Oral  work. 
Bottom  of  page:  Written  work. 

Book  Lesson  (page  45) 

Ex.  1-7  (top):  Written  work. 

Ex.  1-18  (bottom):  Written  work.  These  exer- 
cises provide  practice  in  interpreting  correctly  a 
variety  of  forms  which  designate  the  processes  of 
addition,  subtraction,  and  multiplication.  Insist 
that  pupils  write  a sign  for  each  example. 

Differentiations  and  Extensions 

1.  Slower  learners  may  need  to  review  the  mul- 
tiplication of  even  tens  and  hundreds  as  pre- 
sented on  page  40.  They  may  be  encouraged  to 
write  their  work  for  finding  estimated  products. 
For  Ex.  5,  page  44  in  the  text,  pupils  should  write 
“8  X 60  = 480.” 

2.  More  capable  children  may  write  estimated 
answers  for  Ex.  6 to  10,  page  42  in  the  text,  and 
for  the  examples  at  the  bottom  of  page  45.  They 
may  also  formulate  word  problems  which  involve 
the  numbers  in  Ex.  1-5  at  the  bottom  of  page  45. 

Teaching  Pages  46  and  47 

Pupil’s  Objectives:  To  gain  ( a ) help  in  prob- 
lem-solving by  analyzing  generalized  problem  situ- 
ations; ( b ) practice  in  solving  problems  having 
more  than  one  question;  ( c ) experience  in  writing 
addition,  subtraction,  and  multiplication  examples ; 
( d ) practice  on  the  skills  of  these  processes. 

Background.  Problems  without  numbers  pro- 
vide an  opportunity  to  focus  attention  on  the  proc- 
ess to  use  and  the  reasons  for  using  it.  Pupils  can 
decide  whether  equal  or  unequal  groups  are  to  be 
combined,  or  whether  a single  large  group  is  to  be 
separated  into  parts,  without  being  confused  by  the 
exact  size  of  the  groups. 

The  problems  at  the  top  of  page  47  contain 
difficulties  such  as  these: 

a.  Problem  1 contains  only  one  question,  but  two 
answers  must  be  found  and  correctly  labeled.  All  the 
data  is  given  in  the  problem. 

0 Continued  on  page  71) 


The  Bicycle  Club 

Problems  without  numbei 

1.  If  you  know  the  number  of  children  in  the  Bicycle 

and  how  many  are  boys,  how  can  you  find  the  number  of 

^4<nn>/riAMrtkA/  o£  cA 

Use  the  picture  to  find  the  needed  numbers.  7-v=3 

Tell  how  you  would  solve  problems  2 to  7 if  they  ha 

numbers  in  them,  it 

2.  For  a week-end  bicycle  trip,  the  children  each  pai 
same  amount  of  money.  What  was  the  entire  cost  of  the 

3.  Some  of  the  Club  members  have  already  taken  the 
safety  test.  How  many  members  have  not  yet  taken  the  te 

4.  Bill  bought  a new  tire  and  a new  bell.  The  tire  cosi 
much  more  than  the  bell? 

5.  When  Pete  bought  a secondhand  bicycle,  he  had  to 
new  tire.  How  much  did  the  bicycle  and  new  tire  cost  toge 

6.  Tom  rode  to  Jerry’s  house.  Then  they  both  rode  to  st 
How  far  did  Tom  ride? 

7.  The  parking  stand  has  space  for  twice  as  many  bi< 
as  are  ridden  to  school.  How  many  bicycles  will  it  hold? 

46 


2.  Multiply  the  amount  of  each  child's  share  by  the 
number  of  children. 

3.  Subtract  the  number  who  have  taken  the  test  from 
the  number  of  Club  members. 

4.  Subtract  the  price  of  the  bell  from  the  price  of 
the  tire. 

5.  Add  the  price  of  the  bicycle  and  the  price  of  the  tire. 

6.  Add  the  number  of  miles  from  Tom's  house  to 
Jerry's  and  the  number  of  miles  from  Jerry's  house  to 
school. 

7.  Multiply  by  2 the  number  of  bicycles  ridden  to 
school. 


★Answers  Not  on  Reproduced  Page  46 
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The  School  Paper 

Using  data  from  previous  problems  [W] 

i these  problems  you  may  have  to  answer  more  than  one 
j on  and  use  numbers  from  problems  already  solved. 

The  members  of  a fifth-grade  class  printed  48  copies  of 
i st  issue  of  their  school  paper.  Each  copy  had  3 sheets  of 
j-  They  printed  96  copies  of  the  second  issue,  each  with 

:ts.  How  many  sheets  of  paper  were  used  for  each  issue  ?v 
/3t:  3 *¥#=/¥¥  brut:¥XW>=324 

How  many  sheets  of  paper  were  used  in  printing  all  the 

I of  both  issues  of  the  school  paper  ~>/¥4i-52¥-522 
1 For  the  first  issue,  3 children  wrote  stories,  4 wrote  reports, 

>te  other  articles,  and  5 drew  pictures.  How  many  children 
outed  something  to  the  first  issue  ?29 
tn  all,  37  children  wrote  or  drew  pictures  for  the  second 
How  many  more  or  how  many  less  was  this  than  the 
fer  who  wrote  or  drew  pictures  for  the  first  issue  737-29=  8* 

1 Tow  much  would  the  fifth-grade  class  have  made  if  5$ 
:en  charged  for  each  of  the  48  copies  of  the  first  issue  7&2.40 
i One  time  Kate  had  150  copies  of  the  school  paper  to  deliver, 
ave  one  room  29  copies,  another  36,  another  27,  and 
jjr  35  copies.  How  many  copies  did  she  deliver  in  all?/27 
i aany  copies  did  she  have  left?23 


Mixed  Practice 


Tom  9,231  subtract: 
hrom  60,000  subtract: 
|kdd  8,396  to: 

Multiply  by  8: 
Multiply  by  9: 


[W] 

C 

83958% 


, 3,050 

[ \dd  all  the  numbers  in  column  a 


8962,335  7,548 !,W3 
654 59,340,  9,321 50, (,79  58,683 1,311 
2148, UO  6,395 14,191  16, 29484,  G90 
6194,952  9651,240  4,31635,002 

Ml  5.41,3  1831041  9 .46285. 15 f 


24,952 

m b;  in  c. 


/s  1,2/0 


•47- 


b.  Problem  2 requires  the  use  of  the  two  answers 
found  for  problem  1 . 

c.  In  problem  4,  one  number  needed  is  the  answer 
for  problem  3. 

d.  The  two  questions  in  problem  6 must  be  answered 
in  the  order  in  which  they  are  asked,  since  the  second 
answer  depends  upon  the  answer  for  the  first  question. 


Expanding  the  meaning  and  use  of  such  mathe- 
matical terms  as  times,  multiply,  less  than , more 
than,  minus,  and  plus  is  an  important  goal  in 
Grade  5.  Accordingly,  in  many  of  the  practice 
exercises,  such  as  those  at  the  bottom  of  pages  45 
and  47,  words  instead  of  signs  are  used  to  indicate 
the  operation.  Pupils  must  decide  upon  the  proper 
sign  and  use  it  in  rewriting  each  example  in  correct 
arithmetical  form. 


Book  Lesson  (page  46).  Ex.  1-7:  Oral  work. 

a.  As  pupils  read  each  problem  and  tell  whether 
it  represents  a situation  calling  for  addition,  sub- 
traction, or  multiplication,  challenge  them  to  sup- 
ply sensible  numbers  and  to  formulate  a problem. 
Problem  5 might  be  stated  as  follows:  “When  Pete 
bought  a secondhand  bicycle  for  $37.50,  he  had  to 
buy  one  new  tire  for  $3.95.  How  much  did  the 
bicycle  and  new  tire  cost  together?” 

b.  Pupils  may  restate  each  problem  in  the  “If- 
I-know”  form,  thus,  “If  I know  how  much  Pete 
paid  for  the  bicycle  and  how  much  he  paid  for  the 
tire,  I would  add  to  find  the  cost  of  both.” 

Book  Lesson  (page  47) 

Ex.  1-6  (top):  Written  work.  Follow  the  pro- 
cedure outlined  previously  for  problem-solving 
lessons.  Separate  your  group  and  organize  an  oral 
lesson  for  pupils  who  would  waste  time  trying  to 
work  independently. 

Rows  1-6  (bottom):  Written  work.  Direct  all 
pupils  to  work  first  the  examples  which  use  the 
numbers  in  column  a.  Help  them  to  find  and  cor- 
rect errors  in  these  examples  before  continuing 
with  Ex.  1 to  6 in  columns  b and  c.  Slower  learners 
may  need  individual  assistance  and  may  complete 
only  a part  of  the  entire  set. 

Differentiations  and  Extensions.  The  use  of 

toy  money  in  dramatizing  the  problem  situation 
may  help  slower  learners  to  select  the  correct  proc- 
ess for  the  following: 

a.  Ann  bought  2 yd.  of  red  ribbon  at  15^  a yard  and 
3 yd.  of  blue  ribbon  at  12^  a yard.  How  much  did  she 
pay  for  each  kind  of  ribbon? 

b.  How  much  did  she  pay  for  both  kinds  of  ribbon? 
(Pupils  may  need  help  in  differentiating  between  the 
use  of  each  and  both  in  these  two  problems.) 

c.  Betty  had  saved  $1.50  for  some  new  games.  She 
bought  a game  of  checkers  for  35^,  a card  game  for 
29 1,  and  a dart  game  for  156.  How  much  did  all  of 
her  games  cost?  How  much  of  her  money  did  she 
have  left? 

NOTES 
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What  Division  Does 

Meaning;  measurement  D.  [O] 

1 . Ann’s  box  had  24  roses  in  it.  She  decided  to  put  them  into 
bouquets  of  8 each.  How  many  bouquets  can  Ann  make? 

To  find  how  many  8’s 
in  24,  you  can  use  the  pic- 
ture at  the  right  and  count 
the  number  of  bouquets 
Ann  made.  How  manyPj’ 

You  can  subtract  8’s 
one  at  a time  as  in  box  A. 

There  are  Maw  8’s  in  24. 

But  the  best  way  is  to 
divide  as  in  box  B.  This 
is  the  same  as  subtracting 
as  many  8’s  as  possible  at 
one  time.  The  multiplica- 
tion fact,  3 X 8 = 24, 
shows  that  _cL  is  the  largest  number  of  8’s  that  we  can  subtract. 

When  Ann  separated  24  roses  into  equal  smaller  groups  of 
8 each,  she  really  measured  a group  of  24  like-things  by  8’s. 
Finding  how  many  8’s  in  24  is  using  measurement  division. 

2.  At  the  board,  use  the  way  shown  in  box  A or  in  box  B to 
find  how  many  bouquets  of  6 roses  each  you  can  make  from 

18  roses; 3 12  roses;  2 24  roses;  ^ 36  roses;  (j>  42  roses.  7 


Signs;  terms  used 

3.  There  were  30  boys  to  run  in  relay  races.  With  6 boys  to 
a team,  how  many  teams  will  there  be? 

We  are  to  measure  30  by  A _,  or  find  how  many  6’s  in  30 
How  does  this  number  line  help,  you  measure  30  by  6?v 


This  division  fact  is  written  with  the  frame ) or  with  the 
sign  4-,  as  in  box  C.  This  fact  may 
be  read  in  any  of  these  ways: 

6’s  in  30  = 5. 

30  divided  by  6 equals  5. 

6 is  contained  in  30  five  times. 

30  contains  6 five  times. 

4.  In  box  D,  read  the  names  for 
the  parts  of  a division  example. 

30,  the  dividend,  tells  the  size  of  the  group  to  be  divided,  or 
from  which  the  equal  smaller  groups  are  to  be  taken. 

6,  the  divisor,  tells  the  size  of  each  equal  smaller  group  to  be 
taken  out,  or  the  size  of  the  group  by  which  30  is  measured. 

5,  the^^vtells  how  many  equal  smaller  groups  can  be  made. 


C 

5 

6)30  30  -4-  6 = 5 


5 <—  quotient 
6)30  <—  dividend. 
T 

divisor 


We  divide  to  find  how  many  times  one  group  or 
number  is  contained  in  another  group  or  number. 
This  is  measurement  division. 


[W] 

Write  each  example  another  way  and  give  the  quotients. 


For  help, 

use  a number  line 

or  subtract  as 

in  box  A (page  48). 

a 

b 

C 

d 

e 

f 

5.  4)36 

3)15" 

5)35“ 

27  -5-  3? 

32  4-  8^ 

18  4-  6: 

6.  7)21 

6)48 

Tyxt 

25  4-  5 5 

00 

•I- 

00 

S' 

28  4-  V 

7.  5jd 

7)63 

8)56 

30  -4-  65 

72  - 98 

Os 
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Teaching  Pages  48  and  49 

Pupil’s  Objectives:  To  review  (a)  the  meaning 
of  measurement  division  as  the  process  to  use  in 
finding  how  many  equal  groups  of  a designated 
size  are  in  a larger  group ; {b)  ways  of  reading  and 
writing  division  examples ; (c)  names  for  the  parts 
of  a division  example. 

Background.  Pupils  have  already  learned  that 
multiplication  is  a short  way  of  combining  equal 
groups  to  form  one  larger  group.  In  this  lesson, 
pupils  learn  that  division  is  a short  way  of  re- 
peatedly subtracting  equal  groups  from  a larger 
group.  The  divisor  indicates  the  size  of  the  smaller 
groups  to  be  subtracted  and  the  quotient  shows 


the  number  of  subtractions  (i.e.,  the  quotient  shows 
the  number  of  times  the  larger  group  contains  the 
smaller  group). 

Pre-book  Lesson 

1.  Formulate  and  have  pupils  solve  by  their  own 
methods  a group  of  word  problems  which  involve 
measurement  division.  The  following  are  illus- 
trative: 

a.  Jean  has  12  sheets  of  paper  left  on  her  pad.  If 
she  uses  3 sheets  a day,  how  many  days  will  her 
paper  last? 

b.  At  6^  each,  how  many  pencils  can  Fred  buy 
for  18^? 

c.  How  many  teams  of  4 each  will  20  children  make? 
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2.  Summarize  on  the  board  different  ways  of 
solving  the  preceding  problems  and  help  pupils  to 
evaluate  each  way.  For  the  first  problem,  pupils 
may  use  some  or  all  of  the  following  ways: 

a.  Dramatization  by  using  sheets  of  paper  and 
counting  out  as  many  groups  of  3 as  possible 

b.  Using  a picture  (□  □ p(D  □ p(D  □ □[(□  □ □) 

c.  Successive  subtraction.  12  — 3 = 9;  9 — 3=6; 
6—3  = 3;  3 — 3 = 0 

4 

d.  Division  (37l2),  which  necessitates  knowing  and 
using  the  multiplication  fact  four  3’s  — 12.  In  divid- 
ing, we  subtract  as  many  3’s  as  possible  all  at  one  time. 

3.  Pupils  will  realize  that  division  is  the  quickest 
method  for  finding  how  many  times  one  group  con- 
tains a smaller  group,  but  they  may  have  difficulty 
in  making  the  division  number  record.  Pupils 
should  be  guided  to  formulate  in  their  own  words 
generalizations  contrasting  multiplication  and  divi- 
sion. These  understandings  should  be  established: 

a.  In  both  multiplication  and  division  we  work  with 
equal  groups. 

b.  In  multiplication,  we  start  with  2,  3,  4,  or  more, 
equal  groups.  We  put  them  together  or  think  them  to- 
gether because  we  want  to  find  the  number  in  all 
(a  total). 

c.  In  division,  we  start  with  a total  (one  large  group), 
the  size  of  which  we  know.  We  take  out  a group  of  a 
certain  size  again  and  again  to  see  into  how  many  equal 
groups  the  large  group  can  be  divided  or  separated. 

Book  Lesson 

Ex.  1-4:  Oral  work.  This  work  will  summarize 
and  reinforce  the  understandings  you  have  devel- 
oped in  the  Pre-book  Lesson. 

Rows  5-7:  Written  work. 

Differentiations  and  Extensions 

1 .All  children  may  read  each  division  fact  in 
row  5 a variety  of  ways,  as  suggested  opposite 
boxes  C and  D in  the  text  for  30  4-  6 = 5.  Also, 
they  may  name  the  dividend,  divisor,  and  quotient 
for  each  fact  in  row  6. 

2.  Slower  learners  may  need  to  work  with  manip- 
ulative objects  (straws,  tickets,  toy  money)  in  find- 
ing quotients  for  the  facts  in  row  5.  For  row  6, 
encourage  them  to  use  successive  subtraction  if 
they  do  not  know  the  corresponding  multiplica- 
tion facts  to  use  as  helpers. 

3.  More  capable  children  may  formulate  word 
problems  using  the  facts  in  row  5.  They  may  ex- 
change problems  and  solve  them. 


Division  Facts  Go  in  Pairs 


[O] 


Write  on  the  board  the  division  facts  for  Ex.  4 to  7 For  each 
fact,  tell  which  number  is  dividend;  divisor;  quotient. 

4.  Jack  planted  15  tomato  plants^n  j:o^s  with  5 plants  in 
each  row.  How  many  rows  did  he  make?A  Make  a dot  picture. 

5.  At  a picnic,  36  children  were  seated  at  tables  with  9 
children  at  each  table.  How  many  tables  were  used?J6  + 9=  */■ 

6 and  7.  Change  each  problem  in  Ex.  4 and  5 to  make  it  a 
division  problem  using  the  other  fact  in  the  pair. 

[W] 

Copy  these  examples  and  write  quotients.  Beside  each,  write 
the  other  division  fact  in  the  pair.  Use  dot  pictures  for  help. 
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Teaching  Page  50 

Pupil’s  Objectives:  To  review  (a)  the  gener- 
alization that  most  division  facts  go  in  pairs; 
( b ) the  terms  dividend,  divisor , and  quotient. 

Pre-book  Lesson.  Have  pupils  solve  related 
division  problems  (see  sample  below  and  on  follow- 
ing page)  by  dramatization,  by  making  dot  pictures, 
and  by  division.  Pupils  should  check  by  addition 
or  multiplication  and  write  related  facts. 

a.  15  cookies  will  make  how  many  plates  of  5 cookies 
each? 

b.  15  cookies  will  make  how  many  plates  of  3 cookies 
each? 
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How  Well  Do  You  Know  the  Even  Division  Facts? 

Inventory  Test  9 [W] 

Copy  the  examples  in  rows  1 to  8 and  write  the  quotients. 
Part  I {Divisors  2,  3,  4 and  5) 


1. 

7 

3)2T 

4)20 

4)24 

4)36 

2)T8 

0 

5)0^ 

2^6 

2. 

7 

5)35 

3)18 

4)32 

5)25 

4)8 

3)lf 

5)30 

3. 

4)12 

2)12 

5)20 

5)45 

0 

3)0 

1# 

3124 

4. 

4)28 

5)30 

3)27 

7 

2)14 

4)16 

/ 

4)F 

4 

3)12 

Part  II  {Divisors  6, 

7,  8 and  9) 

5. 

8)72 

7)35 

9)36 

6 

7)42 

4 

8)32 

7)56 

9 

6)54 

6. 

7)28 

9)72 

7)21 

3 

9)27 

8)64 

( 0 

9)54 

6)48 

7. 

7)49 

8)40 

6)42 

9145 

8)56 

7)63 

4 

6)24 

8. 

9)gl 

6)36 

6)30 

9)^1 

6)18 

3 

8)24 

8148 

Make  study  cards  for  facts  you  missed. 


Helps  in  Learning  Division  Facts 

[O] 

1.  A number  divided  by  1 equals  the  number.  7 -r-  1 = 7 

2.  A number  divided  by  an  equal  number  equals  1 . 6 -f-  6 = / 

3.  Zero  divided  by  any  number  equals  zero.  0 4-  8 = 0 

4.  Study  together  all  facts 

with  the  same  product  or  divi-  8 X 3 = L 

dend.  Say  the  division  facts  4 x 5 = 24  9x4-  36 

related  to  each  of  these  products:  6x4  = ] 4X9-J 

5.  Whole  stories  in  multiplication  and  division  are  helpers, 
too.  3X4=  12,  so  4X3=  /2  12  = 3 = V 12  = 4 =3 

6.  Except  for  0 facts,  when  a divisor  is  larger  than  1,  the  quo- 

tient is  smaller  than  the  dividend.  Give  5 examples. auc&oa  : 
f-r2  = 4;30-r6=s;  /f+9=2;  7;  ^<P-^=6 
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Picture 

'.fun)  [m]] 'fifffl 

nw  am  am  am 

Check  by  Addition 

a.  5 + 5 + 5 = 15 

b.  3 + 3 + 3 + 3 + 3=15 

Whole  Story 

a.  15  4-  5 = 3 

b.  15  4-  3 = 5 


Division  Fact 

3 plates 
5U5 

5 plates 
3JI5 

Check  by 
Multiplication 

Three  5’s  = 15 
Five  3’s  = 15 


3 X 5 = 15 
5 X 3 = 15 


Book  Lesson.  Ex.  1-7:  Oral  work.  Rows  8 
and  9:  Written  work. 


Teaching  Page  51 

Pupil’s  Objectives:  (a)  To  take  an  inventory 
test  on  the  more  difficult  division  facts  in  order  to 
identify  facts  in  need  of  mastery;  ( b ) to  review 
certain  generalizations  for  division  as  a process; 
(c)  to  work  for  automatic  response  for  all  division 
facts. 

Book  Lesson 

Rows  1-8:  Written  work.  Refer  to  the  sugges- 
tions for  giving  Inventory  Test  1 (Manual,  page  32) 
and  follow  the  same  procedure  for  this  test. 

Ex.  1-6:  Oral  work.  After  pupils  have  made 
study  cards  for  facts  missed,  assist  them  to  use 
these  helps  in  working  for  mastery  of  unknown 
facts. 


Differentiations  and  Extensions 

1 . Slower  learners  may  need  help  in  learning  ways 
to  study  hard  facts.  Pupils  may  make  study  charts 
for  their  difficult  facts,  as  was  suggested  for  difficult 
facts  in  addition  and  subtraction  (Manual,  pages 
32  and  42).  The  study  chart  should  include  help- 
ing facts;  different  ways  of  reading  and  writing 
the  fact  missed;  word  problems  using  the  fact; 
and  sometimes  a number  line,  picture,  or  a rec- 
tangular arrangement  to  depict  the  fact.  For  the 
division  fact  36  4-  9,  a pupil  might  include  the  fol- 
lowing on  his  study  chart: 


My  Study  Chart 


Fact  Missed 
4 

9)36  9’s  in  36  = 4 

36  4-  9 = 4 36  divided  by  9 = 4 


Helpers 


a.  Use  the  whole  story. 

36  -5-  9 = 4 
36  4-  4 = 9 

b.  Use  a picture. 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

4+4+4+4+4- 


4 X 9 = 36 
9 X 4 = 36 


X X X X 9 

X X X X 9 

X X X X 9 

X X X X _9 

4 + 4 + 4 + 4 = 36 


c.  Subtract  repeatedly. 

36  - 9 = 27;  27  - 9 = 18;  18  - 9 = 9;  9 - 9 = 0 

d.  Make  problems. 

At  9^  each,  how  many  grapefruit  can  Tom  buy 
for  36d? 
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How  many  teams  of  9 boys  each  can  be  organized 
from  36  boys? 

e.  Use  a number  line. 

0 10  20  30  40 

1 I I.LlLlu  I 1 II  I I 1 I LL.lI.1  1 I I I I I 1 I 1 I 1 I 1,1  I I I I 1 I 


9 9 9 9 

9's  in  36  = 4 

2.  All  children  may  engage  in  activities  such  as 
these: 

a.  Write  5 numbers  smaller  than  60  which  will  have 
a remainder  of  4 when  they  are  divided  by  6,  such  as 
46  -r-  6 = 7,  R4,  or  28  -f-  6 = 4,  R4. 

b.  Write  10  numbers  which  can  be  divided  evenly 
by  2;  by  4;  by  8 and  write  the  divisions  to  prove  that 
they  are  right. 

3.  More  capable  children  may  engage  in  these 
activities: 

a.  Make  price  lists  of  articles  costing  from  2<t  to  9<( 
and  use  these  prices  in  formulating  word  problems 
which  require  division. 

b.  Write  10  numbers,  beginning  with  70,  that  can 
be  divided  by  7 without  a remainder. 


Teaching  Pages  52,  53,  54,  and  55 

Pupil’s  Objectives:  To  review  (a)  the  meaning 
and  use  of  unit  and  multiple  fractions  as  they  are 
applied  to  single  objects;  ( b ) the  names  for  the 
parts  of  a fraction;  (c)  the  significance  of  the  nu- 
merator and  the  denominator  in  a fraction. 

Background 

In  Grade  4,  pupils  studied  both  unit  fractions 
(is  Toy  lb  etc.)  and  multiple  fractions  (§,  f,  |,  etc.). 
However,  many  pupils  will  need  careful  reteaching 
to  clarify  their  understanding  of  the  written  form 
or  the  symbolic  representation  of  fractions.  This 
can  best  be  done  by  using  objects  which  may  be 
divided  into  fractional  parts,  both  by  the  teacher 
on  a demonstration  basis,  and  by  the  pupils 
individually. 

Pre-book  Lesson 

Materials  Needed: 

a.  Real  things  (an  apple,  orange,  grapefruit,  candy 
bar,  yard  of  paper  ribbon)  which  may  be  divided  into 
equal  parts 

b.  Representative  materials  such  as  circular  paper 
plates  in  a variety  of  colors,  but  all  the  same  size,  to 
stand  for  pies  and  cakes 


Fractional  Parts  of  a Whole 


Meaning  [O] 

1.  “There  will  be  8 people  for  dinner,” 
said  Sue.  “I’ll  cut  this  cake  into  8 equal 
pieces.” 

On  the  board,  draw  a circle  for  a cake. 
Show  how  Sue  would  cut  8 equal  parts .c&M^imvC 

2.  In  A,  the  cake  is  being  cut  into  _2_ 
equal  parts.  Each  equal  part  is  _i_. 

3.  In  B,  there  are  equal  parts.  Each 
of  the  4 equal  parts  is  one  fourth  (£). 


4.  In  C,  the  cake  has  been  cut  into 
equal  parts.  Each  part  is  one  eighth  (g$  of 
the  whole  cake. 

5.  In  a whole  cake,  there  are  _2_  halves; 
fourths;  _<?_  eighths. 

i _ r _ H-  - t 

1 - 2 - 4 - 8- 

6.  In  D,  five  ^’s,  or  f,  of  the  cake  have 
been  served.  How  many  one  eighths  were 
left  ? 3Write  this  number  on  the  board,  g 


2)  4>  8>  S 


and  | are  called  fractions. 


c.  Rectangular  pieces  of  cardboard,  sheets  of  paper, 
and  strips  of  paper  ribbon 

d.  Empty  cereal  boxes  (rectangular  and  cylindrical) 
and  measuring  cups  which  pupils  may  fill  to  5,  and 
f of  their  capacity 

e.  Chalk-board  diagrams  of  circles  and  rectangles  to 
be  divided  into  equal  parts 

/.  Fractional  parts  of  flannel  to  be  used  on  a flannel 
board. 

1.  Cut  an  apple,  orange,  or  candy  bar  into  2 
equal  parts;  then  into  4 equal  parts.  As  each 
division  is  made,  ask  pupils  to  name  one  or  more 
of  the  parts.  Place  on  the  board  the  symbols  and 
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Names  for  the  Parts  of  a Fraction 


7.  Tell  the  number  of  equal  parts  in  each  whole  thing  pic- 
tured on  this  page.  Tell  also  the  name  of  one  of  the  equal  parts. 


For  A say,  “The  waffle  has  equal  parts.  One  of  the  equal 
parts  is  one  fourth.” 

8.  How  can  you  tell  what  name  to  give  to  one  of  the  equal 
parts  of  a whole  thing? 

The  size  and  the  name  of  one  of  the  equal  parts 
of  a whole  depend  upon  the  number  of  equal  parts 
there  are  in  the  whole. 

9.  In  circle  E below,  how  many  ^’s  (one  fifths)  are  coloredfd) 
and  how  many  j’s  are  white ? (2  ) 

We  say,  “§  (colored)  plus  § (white)  make  §,  or  1 whole  circle.” 

[W] 


11.  Use  a pattern  and  draw  four  circles.  Letter  them,  J,  K, 
L and  M.  Divide  and  color  or  shade 


a.  § of  J;  b.  fofK;  c.  fofL;  d.  fofM. 


Terms  [O 

1.  On  the  board,  write  in  figures:  two  fifths;  two  thirds 
two  sixths.  T’T’i 

2.  In  Ex.  1,  which  figure  in  each  fraction  is  the  same?2 

3.  Tell  how  many  equal  parts  of  the  whole  there  are  in  § 
in  § ;3  in  | ;3  in  ^.3 

4.  What  does  the  number  above  the  fraction  line  tell  us? 
The  number  above  the  fraction  line  is  the  numerator  (mi' 

mer-a'-tor.)  It  tells  how  many  equal  parts  of  the  whole  there  ar< 
in  the  fraction. 

5.  On  the  board  write  in  figures:  three  tenths;  seven  tenth: 

,379 

mne  tenths. To’  To’  To 

6.  In  Ex.  5,  which  number  in  each  fraction  is  the  same?/# 

7.  Tell  the  name  for  just  one  part  of  y^of  ^;Tof 

8.  What  does  the  number  below  the  fraction  line  tell  us? 


The  number  below  the  fraction  line  is  the  denominator  d( 
nom'-i-na'-tor).  It  tells  the  number  of  equal  parts  in  the  whol 
The  fraction  which  names  one  of  these  equal  parts  also  tells  tl 
size  of  one  of  the  equal  parts. 

The  numerator  and  the  denom- 
inator are  the  terms  of  the  fraction. 


3 — > numerator 
8 — » denominator 


9.  Tell  what  the  numerator  and  the  denom- 
inator show  in  each  fraction  at  the  right. 

For  f say,  “3  is  the  numerator,  so  there  are 
3 equal  parts  in  the  fraction.  5 is  the  denomi- 
nator, so  the  whole  is  divided  into  5 equal  parts. 
The  size  of  each  part  is  5 of  the  whole.” 


a.  | d.  ^ 

b. |  e.| 

c-  § f-  § 


r 

10.  Draw  6 rectangles.  Divide  and  color  parts  of  yo 
rectangles  to  show  each  fraction  in  the  box.  Look  at  rectangl 
H and  I on  page  53  for  help. 
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the  words  for  each  of  the  fractions  j,  f , f , and  % 

as  each  is  shown  with  real  things. 

2.  Next,  use  a paper  plate  and  cut  it  into  2 un- 
equal parts.  Ask  pupils  whether  each  part  can  be 
called  Do  the  same  for  a paper  plate  divided 
into  4 unequal  pieces.  Make  certain  that  pupils 
realize  that  fractions  must  show  equal  parts. 

3.  Have  each  pupil  fold  a sheet  of  paper  succes- 
sively into  halves,  fourths,  and  eighths. 

4.  Use  several  sheets  of  paper  of  the  same  size 
and  demonstrate  different  ways  in  which  eighths 
may  be  obtained,  as  shown  in  the  next  column. 
Establish  the  fact  that  one  part  is  -§•  whatever  shape 
it  is,  providing  it  is  one  of  the  eight  equal  parts 
of  the  whole. 


5.  Also,  let  each  pupil  divide  a circle  by  folding 
it  successively  into  halves,  fourths,  and  eighths. 
Let  them  experiment  with  another  circle  to  see 
whether  it  can  be  divided  into  eighths  in  a variety 
of  ways  as  in  the  case  of  the  rectangular  sheet  of 
paper. 

6.  Finally,  have  pupils  identify  designated  parts 
of  circles  and  rectangles. 

a.  Display  on  the  bulletin  board  paper  plates 
and  sheets  of  colored  paper  divided  into  parts 
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Working  with  Fractions 


Answer  questions  1 to  15  by  writing  on  your  paper  the  letter 
one  of  the  above  drawings. 

In  which  drawing  is  the  size  of  one  of  the  equal  parts 

i?C  2.  3.  i?D  4.  *?£  5.  *?A 

In  which  drawing  are  these  parts  colored: 

fiver’s  ?fi  7.  three  ^’s?C  8.  seven  tenths  ?£  9.  f?A  10.  f?D 


In  which  drawing  are  these  parts  white: 

1 f?D  12.  three  13.  two  fifths ?C  14.  f?£  15.  £?A 

16.  What  fraction  names  the  colored  part  in  A?^in  C?|in  E?^ 

I hat  is  the  numerator  of  each  fraction?  A,  5;  C,3 ; E,  7 

17.  What  fraction  names  the  white  part  in  B?^in  D?^in  C?;j 
I hat  is  the  denominator  of  each  fraction?  B, <?;  D,  9;  C,S 

18.  Write  two  addition  examples  and 
3 subtraction  examples  for  each  draw- 
| above.  Study  these  for  circle  A — >- 
• 19.  Show  as  many  ways  as  you  can 
divide  a rectangle  into  fourths;  into 
ths;  into  eighths. 


20.  Write  the  letter  of  each 
iwing  at  the  right  which  is 
1.  divided  into  thirds.  F,  H 
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I 


from  halves  through  eighths  (less  sevenths),  as 
shown  with  circles  below.  Do  not  label  the  parts 
and  do  not  arrange  them  in  order  of  size. 

b.  Ask  pupils  to  take  turns  in  pointing  out  the 


parts  you  designate.  Vary  the  way  in  which  you 
refer  to  the  fractions.  Give  some  orally,  write 
some  in  figures  on  the  board,  and  write  others  in 
words.  Focus  attention  at  first  upon  the  identifi- 
cation of  unit  fractions.  Next,  give  some  multiple 
fractions.  When  fractions  equal  to  a whole  are 
pointed  out,  help  pupils  to  say,  “§  = 1 whole; 
1=1,”  etc. 

c.  On  the  basis  of  the  above  activities,  lead  pu- 
pils to  state  in  their  own  words  the  generalization 
that  The  denominator  tells  the  name  and  the  size  of 
the  parts ; the  numerator  tells  how  many  of  these 
parts  have  been  counted  out. 

In  picking  out  the  fraction  f , a pupil  may  think, 
“The  5 in  the  denominator  tells  me  to  look  for 
something  divided  into  5 equal  parts — or  into 
fifths.  The  3 in  the  numerator  tells  me  to  count 
out  (or  to  point  to)  3 of  these  fifths.” 

Book  Lesson  (pages  52  and  53).  Ex.  1-9:  Oral 
work.  Ex.  10  and  11:  Written  work. 

Book  Lesson  (page  54).  Ex.  1-9:  Oral  work. 
Ex.  10:  Written  work. 

Book  Lesson  (page  55).  Ex.  1-20:  Written 
work.  These  exercises  will  serve  as  a test  of  the 
understandings  developed  in  the  Pre-book  Lesson 
and  on  pages  52  to  54  in  the  text. 

Differentiations  and  Extensions 

1.  Slower  learners  may  omit  example  18  on 
page  55.  If  they  have  difficulty  with  the  other 
parts  of  page  55,  repeating  some  of  the  activities 
described  in  the  Pre-book  Lesson  may  be  helpful. 

2.  More  capable  children  may  arrange  a bulletin 
board  and  a table  display  of  pictured  and  real  ob- 
jects divided  into  fractional  parts. 

NOTES 


A Part  of  a Croup 

Meaning  [O] 

1.  In  the  picture,  below,  how  many  boys  are  watching  tele- 
vision ?V  How  many  girls ?J How  many  children  in  the  group? 7 

We  may  think  of  this  group  as  a whole.  The  group  has  7 
children,  or  7 equal  parts,  so  1 child  is  \ of  the  group.  The  4 
boys  are  four  f’s,  or  f,  of  the  whole  group. 

2.  The  3 girls  are  what  fractional  part  of  the  group  Py 

3.  Let  4 girls  and  5 boys  stand  at  the  front  of  the  room. 
How  many  children  are  in  this  whole  group? 7 You  can  say  that 
the  whole  is  §. 

4.  One  child  in  Ex.  3 is  what  part  of  the  whole  group  ?f 

5.  In  Ex.  3,  what  part  of  the  group  is  girls  ? j boys  ? j 

6.  Put  5 red  books  and  3 blue  books  in  a pile.  How  many 
books  are  in  the  whole  pile?-? Here  the  whole  is  |. 

7.  One  book  is  what  part  of  the  whole  pile  in  Ex.  6?  jWhat 
fractional  part  of  the  pile  has  red  books?  f- blue  books?  j- 

8.  Tom  had  6 games.  He  gave  away  1 game.  What  part  of 
his  games  did  Tom  give  away?  ^What  part  of  his  games  did  Tom 
have  left?  |- 

A whole  may  be  a single  thing,  such  as  an  apple  or 
a circle.  A whole  may  also  be  a group  of  like-things, 
such  as  a group  of  children  or  a group  of  books. 


9.  For  each  group  of  like-things  in  the  pictures  on  this  page 
tell  how  many  equal  parts  there  are  to  make  up  the  whole  group 
Then  use  a fraction  to  tell  what  part  of  the  whole  group  one  o 
the  things  is. 

[* 

For  Ex.  10-13,  from  the  pictures  write  the  fraction  whicl 
names  the  part 

10.  of  the  bananas  that  are  red;Jrthat  are  yellow.^- 


11.  of  the  cupcakes  that  have  choco- 
late icing;£that  have  pink  icing.-^ 

12.  of  the  flowers  that  are  red;^that 
are  yellow.  ^ 

13.  of  the  crayons  that  are  red;  Jkhat 
are  black;  |that  are  white,  j- 

14.  Use  a fraction  to  tell  what  part  of 
this  egg  box  is  filled;  ^what  part  of  the 
egg  box  is  empty.  ^ 

15.  Draw  a muffin  tin  like  the  one 
shown.  Put  3 muffins  in  the  tin.  What 
part  of  your  tin  is  filled?  jWhat  part  is 
empty?  f 

16.  Draw  3 red  marbles,  5 blue  ones, 
and  2 yellow  ones.  What  part  of  your 
marbles  are  red?  |^Vhat  part  are  blue?  ^ 
What  part  are  yellow? 


56 

Teaching  Pages  56  and  57 

Pupil’s  Objective:  To  review  the  meaning  and 
use  of  unit  and  multiple  fractions  as  they  are  ap- 
plied to  a group  of  like-things. 

Background.  Just  as  5 of  the  8 equal  parts  of 
a circle  may  be  represented  by  the  fraction  |,  so 
5 children  out  of  a group  of  8 may  be  designated 
as  f of  the  whole  group.  Pages  56  and  57  in  the 
text  provide  readiness  for  finding  fractional  parts 
of  numbers  by  dividing. 


57 

Pre-book  Lesson 

Materials  Needed.  Provide  a variety  of  objects  which 
may  be  thought  of  as  one  unit  made  up  of  equal  parts 
or  equal  subdivisions.  The  following  things  are  sug- 
gested: a candlestick  which  holds  2,  3,  or  5 candles; 
a muffin  tin  containing  6,  9,  or  12  parts;  an  egg  box. 

Fill  one  or  more  parts  of  objects  such  as  those 
mentioned  above  and  have  pupils  tell  the  part  of 
the  whole  that  is  filled  or  empty.  That  is,  put 
2 candles  in  a candlestick  made  for  3 candles 
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and  see  if  pupils  realize  that  the  candlestick  is 
§ filled  and  y empty. 

Book  Lesson.  Ex.  1-9:  Oral  work.  Ex.  10-16: 
Written  work. 

Differentiations  and  Extensions 

1.  Slower  learners  may  need  individual  assist- 
ance in  reading  and  interpreting  the  directions  for 
Ex.  10-16. 

2.  More  capable  children  may  find  groups  of  like- 
things  in  the  room  and  tell  in  fraction  form  the 
way  each  group  is  divided.  The  following  are  il- 
lustrative: 

a.  The  shades  are  drawn  on  § of  the  windows  in 
the  room. 

b.  The  points  are  broken  on  of  the  pencils  in 
the  box. 

c.  Jim  cleaned  § of  the  erasers  in  the  room. 

Teaching  Pages  58  and  59 


Sharing  Things  Equally 

Meaning;  fractional-part  division  [O] 

1.  Miss  Hill  gave  15  pieces 
of  colored  chalk  to  5 girls  to 
be  shared  equally.  How  many 
pieces  should  each  girl  get? 

To  divide  the  chalk,  each 
girl  took  1 piece.  That  left 
JO.  pieces.  Then  each  girl 
took  a second  piece.  That 
left  S-  pieces.  Then  each 

took  a third  piece.  Did  that  use  up  the  15  pieces  pjfwhvrV  . 

JJltMsGLU'  3 joitM  MW  /s. 

The  chalk  was  divided  into  5 equal  shares,  r— 
or  parts,  so  each  girl  had  one  fifth  (^)  of  15,  or 
-3-  pieces.  The  work  is  shown  in  the  box. 

2.  Tom,  Bob,  and  Jim  shared  equally  18 
marbles.  What  fractional  part  of  all  did  each 
one  get  ?y How  many  marbles  did  each  boy  get?6 


Pupil’s  Objectives:  ( a ) To  review  the  meaning 
of  fractional-part  division  as  the  process  to  use  in 
finding  how  many  are  in  one  of  the  equal  parts  of 
a group;  ( b ) to  review  the  relationship  of  unit 
fractions  to  the  basic  division  facts;  ( c ) to  obtain 
practice  in  differentiating  between  measurement 
division  and  fractional-part  division  in  word 
problems. 


18  -j-  3 = 6,  so  1 of  3 equal  parts  of  18  = ^ of  18  = 

Finding  a fractional  part  of  a number  is  using  fractional- 
part  division.  For  Ex.  3a  we  can  say, 

“One  of  the  5 equal  parts  of  20  = 4”  or  of  20  = 4.” 
Say  each  example  in  row  3 in  the  two  ways  given  above. 

abed  e f gh 

5)2$  7)3?  4)3$  8)4?  6)5?  9)4?  8)72  6)48 


Background.  On  pages  48  and  49  in  the  text, 
pupils  reviewed  measurement  division  as  the  way 
to  find  how  many  times  a larger  group  contains  a 
smaller  group.  On  pages  58  and  59,  the  division 
is  for  a different  purpose.  Here  the  number  of 
equal  groups  to  be  formed  is  known,  and  we  divide 
to  find  the  size  of  one  of  the  equal  groups,  or,  a 
fractional  part  of  the  whole.  Hence,  this  second 
kind  of  division  is  called  fractional-part  division. 

To  dramatize  a fractional-part  division  example 
such  as  \ of  20,  20  counters  may  be  dealt  to  4 peo- 
ple, one  at  a time,  until  all  counters  are  used.  By 
counting  the  number  in  one  of  the  4 equal  groups, 
it  is  found  that  \ of  20  = 5.  In  “dealing”  to  4 peo- 
ple (or  in  dividing  into  4 equal  groups),  4 counters 
are  used  or  subtracted  each  time  around.  If  the 
4 subtracted  for  the  first  time  around,  the  4 for 
the  next  time,  etc.,  are  considered  as  a group,  then 
the  answer  for  fractional-part  division  can  be  found 
by  successive  subtraction  just  as  the  answers  for 
measurement  division  may  be  found  by  successive 
subtraction. 


We  divide  to  find  the  size  of  one  of  the  equal  parts 
of  a group.  This  is  fractional-part  division. 

[W] 

4.  Write  the  division  fact  used  to  find 
a.  i of  18 nm=9  b.  i of  27;  V+3=9c.  h of  48; ^=6  d.  £ of  63 ;^7=? 
e.  £ of  42; 4^6=7  f.  i of  64;  g.  i of  36;  %r<j=¥ h.  £ of  56 .Sto^M 

58 

It  is  important  that  pupils  have  experience  in 
dramatizing  both  types  of  division  and  in  contrast- 
ing the  picturization.  The  chart  on  page  81  in  the 
manual  summarizes  the  differences  in  measurement 
division  and  fractional-part  division. 

Pre-book  Lesson 

Materials  needed:  Provide  materials  (books,  erasers, 
paper  cups,  paper  plates,  clothespins,  etc.)  to  use  for 
dramatization  of  fractional-part  division  as  you  work 
with  the  class.  Each  pupil  should  also  have  a supply 
of  small  counters  (discs,  buttons,  or  the  like)  which  may 
be  manipulated  at  his  desk. 
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Acting  Out  Division  Problems 

Two  meanings  of  division  [O] 

Each  division  example  has  two  meanings:  a measurement 
meaning,  and  a fractional-part  meaning. 

20  -r-  4 = 5 may  tell  that  there  are  five  4’s  in  20.  The  pic- 
ture just  below  shows  measurement  division  for  20  divided  by  4. 


4 4 4 4 4 


20  4-  4 = 5 may  tell  how  many  in  one  of  the  4 equal  parts 
of  20  (5  of  20  = 5).  The  picture  below  shows  fractional-part 
division  for  20  divided  by  4. 


\ of  20  A of  20  \ of  20  \ of  20 


Act  out  each  problem  below.  Tell  whether  the  measurement 
meaning  of  division  or  the  fractional-part  meaning  is  used. 

1.  Count  out  24  books.  Divide  the  24  books  into  4 equal 
piles.  Tell  how  many  books  are  in  each  pile.<£  What  part  of  all 
the  books  is  in  each  pile  }f  (Syu^tUmal  -jxzaP  D. ) 

2.  Count  out  24  books  again.  Divide  the  books  into  piles 
with  4 books  in  each  pile.  Tell  how  many  piles  you  can  make.6 
Here,  24  is  measured  by  what  number?^/  (TflaaduteMierit'  D.) 

3.  Divide  14  children  into  groups  of  2 each.  How  many 
groups  are  there?  7 ( 7nu(Auiem£^i6  D. ) 

4.  Divide  14  children  into  2 equal  groups.  How  many  children 

are  there  in  each  group?  What  part  of  all  the  children  is  in  each 
group  ?r  -JhzaP  D. ) 

[W] 

Give  a dot  picture  and  a division  fact  for  each  problem.# 

59 — 

1.  Formulate  a group  of  word  problems  involv- 
ing fractional-part  division  and  ask  pupils  to  solve 
them.  Sample  problems  appear  in  the  next  column. 

★Answers  Not  on  Reproduced  Page  59 

L ! ! ! !!!  HI  HI  24  --4  = 6 


a.  Four  children  want  to  make  booklets.  They  have 
24  sheets  of  paper  to  share  equally.  How  many  sheets 
of  paper  will  each  child  get? 

b.  Sam  brought  his  21  shells  to  school.  He  wants 
to  put  them  into  3 boxes  with  the  same  number  in  each 
box.  How  many  will  he  put  in  each  box? 

c.  There  are  36  children  on  the  playground.  If  they 
are  divided  into  4 equal  teams,  how  many  children  will 
be  on  each  team? 

2.  Summarize  on  the  board  different  ways  of 
solving  the  above  problems  and  help  pupils  to 
evaluate  each  way.  For  problem  a,  pupils  may  use 
some  or  all  of  the  following  ways: 

a.  Dramatization  by  using  sheets  of  paper  and  pass- 
ing them  out,  one  at  a time,  until  all  are  used  up.  Some 
pupils  will  see  that  they  can  pass  out  2 at  a time  and 
go  around  3 times. 

b.  Drawing  4 circles  (to  represent  the  4 children) 
and  placing  an  X in  the  first  circle,  then  the  second, 
and  so  on,  repeating  the  procedure  until  24  X’s  have 
been  distributed. 

txxxxxx)  (xxxxxx)  (xxxxxx)  fxxxxxx) 

1st  2d  3d  4th 

child  child  child  child 

c.  Subtracting  4’s,  the  number  needed  to  go  around 
the  group  once. 

d.  Dividing,  i.e.,  knowing  that  we  find  5 of  a number 
by  dividing  by  4.  \ of  24  = 6 because  24  -4-  4 = 6. 

3.  Pupils  should  be  guided  to  formulate  in  their 
own  words  these  generalizations: 

a.  The  denominator  of  a unit  fraction  becomes  the 
divisor  when  a fractional  part  of  a number  is  to  be 
found. 

b.  In  a fractional-part  division  problem , the  quo- 
tient has  the  same  name , or  label , as  the  dividend 
because  it  is  a part  of  the  dividend.  (Notice  on  the 
chart  at  the  top  of  page  81  that  in  fractional-part 
division  the  quotient  and  dividend  have  the  same 
label — cents.) 

Book  Lesson  (page  58).  Ex.  1-3:  Oral  work. 
Ex.  4:  Written  work. 

Book  Lesson  (page  59).  Ex.  1-4:  Oral  work. 
Bottom  of  page:  Written  work. 


24  -=-  4 = 6 


# 14  -f-  2 = 7 

4.  • • • • • • 

• • 14  2 = 7 

• • • • • • 


Differentiations  and  Extensions 

1.  All  children  may  participate  in  building  the 
chart  at  the  bottom  of  page  81  which  contrasts 
measurement  division  and  fractional-part  division 
for  problems  1-4  on  page  59.  The  chart  may  be 
placed  on  the  board. 

{Continued  on  page  82) 
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A Comparison  of  Measurement  Division  and  Fractional-Part  Division 


Measurement  Division 

Fractional-Part  Division 

Clyde  has  8 c1.  How  many  2 i pencils  can  he  buy? 

Clyde  has  8 c.  How  much  will  he  give  away  if  he 
gives  ^ of  it  to  his  brother? 

Differences  in  object  manipulation 

To  find  the  number  of  2’s  in  8,  count  the  number 
of  times  groups  of  2 objects  may  be  separated  from 
the  8 objects. 

To  find  \ of  8,  separate  the  8 objects  into  2 equal 
groups  by  the  continual  process  of  placing  1 unit  at 
a time  in  each  of  2 piles  until  all  8 objects  are  used. 

Differences  in  semi-concrete  picturization 

© (XX)  (XX)  (XX} 

(4  groups) 

fxxxx)  fxxxxl 

(4  objects  in  each  group) 

Differences  in  definition 

In  measurement  division  you  find  the  number  of 
equal  groups  in  a large  group  of  objects  when  the 
size  of  the  smaller  groups  is  known. 

In  fractional-part  division,  you  find  the  size  of  the 
equal  groups  when  a large  group  is  separated  into  a 
specified  number  of  equal  groups. 

Differences  in  writing  and  reading  the  algorism  forms 

Writing 

Reading 

Writing 

Reading 

2’s  in  8 =4] 
8 -f-  2 = 4 
4 

2)8  ; 

- two’s  in  8 are  4 

8 divided  by  2 is  4 

8 contains  2 four  times 

\ of  8 = 4 ] 
8 -f-2  — 4 
4 

2)8 

\ one  half  of  8 is  4 

8 divided  by  2 is  4 

Differences  in  relating  the  “ labels ” 

4 

20$ 

t t 

4(+- 

2)8 1*~ 

Problem 

Measurement  Division 

Fractional-Part  Division 

What  we  write 

What  we  say 

What  we  write 

What  we  say 

1 

i of  24  = 6 

24  -r-  4 = 6 

6 

4)24 

One  fourth  of  24  = 6 

24  divided  by  4 = 6 

The  quotient,  6,  means 

6 books. 

2 

24  -T-  4 = 6 

6 

4)24 

4’s  in  24  = 6 or, 

24  divided  by  4 = 6 

The  quotient,  6,  means 

6 groups. 

3 

14  --2  = 7 

7 

2)14 

2’s  in  14  = 7 or, 

14  divided  by  2 = 7 

The  quotient,  7,  means 

7 groups. 

4 

i of  14  = 7 

14  2 = 7 

7 

2)14 

One  half  of  14  = 7 

14  divided  by  2 = 7 

The  quotient,  7,  means 

7 children. 

81 


2.  Slower  learners  may  work  this  exercise: 

Tell  what  part  of  all  the  things  and  how  many  things 
each  one  gets  when  these  things  are  divided  equally: 

a.  12  nuts  between  2 boys  d.  9 books  among  3 girls 

b.  24  oranges  among  4 boys  e.  12  games  among  4 girls 

c.  21  jacks  among  3 boys  /.  16  apples  among  8 girls 

The  number  record  for  each  of  the  above  may 
be  written  using  both  the  fraction  form  and  the 
division  form. 

3.  More  capable  children  may  try  these  activities: 

a.  Use  the  numbers  in  a-f  above,  but  trans- 
form each  into  a word  problem  which  involves 
measurement  division.  The  following  are  illustra- 
tive of  the  kind  of  problems  pupils  may  formulate: 

(1)  When  12  nuts  are  divided  into  piles  of  2 each, 
how  many  piles  will  there  be? 

(2)  Jim  put  24  oranges  on  plates  with  4 on  a plate. 
How  many  plates  did  he  use? 

(3)  Marty  put  21  jacks  into  bags  with  3 in  a bag. 
How  many  bags  did  he  need? 

b.  Formulate  word  problems  for  the  division 
facts  in  row  3 on  page  58  of  the  text,  making  both 
a measurement  and  a fractional-part  division  prob- 
lem for  each  fact.  The  following  list  of  situations 
may  be  placed  on  the  board  as  an  aid  to  pupils  in 
making  their  problems: 

Planting  bulbs  in  pots  Marching  in  groups 

Placing  chairs  in  rows  Buying  balloons 

Setting  plants  in  rows  Seating  people  at  tables 


When  Do  We  Have  Remainders  in  Division? 

Meaning 

1.  Mrs.  Bell  had  17  oranges.  She  put  the  same  number 
oranges  in  each  of  5 Christmas  stockings.  How  many  did  s 
put  in  each  stocking?  How  many  oranges  were  left  over? 

Box  A gives  the  number  record.  Can 
17  be  divided  evenly  by  3?  No,  but  think 
of  the  division  table  with  divisor  3. 

What  is  the  next  number  smaller  than 
17  which  can  be  divided  evenly  by  3 }/S 
We  call  15  the  table  number.  The  2 
left  over  is  the  remainder  (R). 

\ 2.  In  Ex.  B,  can  35  be  divided  evenly 


5 <—  quotient 
3)17  <—  dividend 
15  (5X3) 

2 <—  remainder 
divisor 


by\8?%What  table  number  do  we  use?J2 
Why?!  What  is  the  quotient^and  what 
is  the  remainder  73 

\3.  In  Ex.  C,  why  is  42  the  wrong  table 
number?^  What  table  number  should 
have  been  used?^ 

Tell  how  to  correct  wrong  quotients 
and  remainders  in  row  4. 


4,  R3 
8)35 

32  (4X8) 
3 


7 <—  too  small 
6)50 

42  (7X6) 

8 <—  too  large 


6,  R4 


b f 

$h9 


4 


h(o  I 

&R 9 


1 D_Q- 
■tTTVO 


4.  9)58  8)73  6)59  7)44  8)64"  5)47 


Teaching  Pages  60  and  61 

Pupil’s  Objectives:  (a)  To  review  the  concept 
of  uneven  division;  ( b ) to  review  the  use  of  cor- 
rect table  numbers  in  finding  quotients  and  re- 
mainders when  divisors  are  2 through  9;  ( c ) to 
discuss  some  general  ideas  concerning  division 
computation;  ( d ) to  take  a diagnostic  test  to  dis- 
cover how  well  division  skills  from  earlier  grades 
have  been  retained. 

Background.  Pupils  need  to  understand  that 
the  term  remainder  in  a division  example  has  a 
somewhat  different  meaning  than  in  a subtraction 
example.  The  most  effective  way  to  clarify  this 
distinction  is  to  utilize  dramatization  and  manipu- 
lative materials.  You  will  probably  find  more  chil- 
dren in  your  class  who  have  difficulty  with  the  un- 
even division  facts  than  with  any  previous  part  of 
the  work  in  Grade  5. 

Pupils  find  uneven  division  difficult  because  they 
do  not  know  how  to  identify  the  even  division  fact 


In  division,  the  remainder  (R)  should  always  be 
smaller  than  the  divisor. 

60 

to  use.  In  the  text,  this  number  is  called  the  table 
number , since  the  dividends  for  all  even  division 
facts  appear  in  the  tables  of  division  facts.  Also, 
the  table  numbers  appear  as  products  in  the  multi- 
plication tables. 

Pre-book  Lesson 

1.  Formulate  a group  of  word  problems  involv- 
ing uneven  division  and  let  pupils  solve  them  by 
their  own  methods.  The  following  problems  are 
illustrative: 

a.  At  8^  each,  how  many  grapefruit  can  Tom  buy 
for  35  How  much  money  will  he  have  left? 

b.  Jack  has  25  snapshots.  If  he  pastes  6 on  a page 
of  his  album,  how  many  pages  can  he  fill?  How  many 
will  he  have  left  over  to  fill  part  of  another  page? 
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[W] 

XTite  only  the  quotients  and  the  remainders  on  your  paper. 

a b c d e f g 


1 

5)29 

4,R7 

8)39 

^JLR4 

9)67 

7.R3 

4)3T 

. *,Rl 
5)42 

. 9,Rl 
4)38 

■ U.RS 
5)29 

% 

00 

752^ 

5R3 

6)2 r 

■% 

< e,R¥ 
5)34 

SJ*" 

WT 

*33** 

^RC, 

9)87 

£,R3 

6)33 

3,R(o 

8)36 

3.R4 

7)25 

9)35 

7)6^ 

S.R/ 

9)46 

6/P6 

7)46 

. &,R6> 
8)70 

w 

^ 2,A7 

8)63 

9)80^ 

5R6 

7)4T 

2.R7 

9)26 

9,R¥ 

Ipt 

Things  to  Remember  about  Division 

1.  Each  time  a part  of  the  dividend 
vided  you  must  write  a figure  in  the 
ent.  Sometimes  this  figure  is  0. 

• ..  After  each  subtraction,  the  re- 
' ider  must  be  smaller  than  the  divisor, 
j.  The  quotient  is  correct  if  divisor 
s quotient  + remainder  = dividend. 


General  ideas  [O] 


The  key  to  success  in  division  of  larger  numbers 
is  to  know  the  division  facts  perfectly. 

i 


low  Well  Can  You  Divide 

Larger  Numbers? 

Inventory  Test  10  [W] 

opy  and  divide. 

a 

b 

C 

d 

e 

7)560 

5)4^5 

6,5 

6)390 

ml 

7)756 

1QRR3 

p39 

2 MS 
3)6685 

6)4,974 

748.R3 

8)5^87 

5)4^52’ 

3ULOO 

)$84.00 

,00.97 

4)$3.88 

J 9.03 
7)$63.21 

7)$50.54 

1 you  need  to,  study 

pages  62-66. 

Then  take  this  test  again. 

12.  Summarize  and  evaluate  the  different  ways 
pupils  solved  the  above  problems.  For  the  first 
problem,  pupils  may  have  used  some  or  all  of  the 
following  ways: 

a.  Dramatization.  Using  toy  money  and  laying  out 

[piles  of  8 pennies  4 times  to  show  that  4 grapefruit  can 
be  bought.  The  remainder  (3  cents)  becomes  evident. 

b.  Picturization  of  the  activity  performed  in  a. 

foooooooo  ) foooooooo)  (oooooooo  ) (booooooo)  ooo 
8^  for  1st  8^  for  2d  8^  for  3d  8^  for  4th  3^  left 
grapefruit  over 

c.  Successive  subtraction. 

35  - 8 = 27  27  - 8 = 19  19  - 8 = 11  11  - 8 =3 

Since  8 can  be  subtracted  4 times,  4 grapefruit  can 
be  bought.  3 $ will  be  left  over. 


d.  Division.  Thinking  back  to  the  table  number  32, 
the  next  number  smaller  than  35  which  can  be  divided 
evenly  by  8. 

In  the  division  number  record  in  box 
A,  we  do  not  subtract  groups  of  8 one  at 
a time,  as  in  the  other  ways  of  working. 

Instead  we  think  of  a multiplication 
fact  which  tells  us  the  greatest  number 
of  8’s  that  can  be  subtracted  at  one 
time.  Four  8’s,  or  32,  can  be  subtracted,  so  32,  the 
table  number,  is  written  under  35.  Subtracting  32 
from  35  gives  the  remainder,  3. 

Working  as  in  a,  b,  and  c,  above,  promotes  an 
understanding  of  uneven  division,  but  pupils  in 
Grade  5 should  be  helped  to  use  the  way  given  in 
d,  the  so-called  long  form  involving  a table  number. 

3.  As  several  problems  are  worked  and  dis- 
cussed, pupils  should  make  the  generalization  given 
in  the  text:  In  division , the  remainder  (R)  should 
always  be  smaller  than  the  divisor. 

Book  Lesson 

Ex.  1-4  (page  60):  Oral  work. 

Rows  5-9  (page  61,  top):  Written  work. 

Middle  of  page  61:  Oral  work. 

Rows  1-3  (page  61,  bottom):  Written  work. 
Inventory  Test  10.  After  the  test  papers  have 
been  scored,  assign  more  capable  pupils  enrichment 
activities  and  help  others  to  analyze  their  errors. 
Pupils  having  errors  on  the  test  may  be  grouped 
on  the  basis  of  their  common  needs. 


A 

4,  R3 
8)35 
32 
3 


Differentiations  and  Extensions 

1 . Slower  learners. 


a.  These  children  may  need  to  adopt  a long  but 
complete  thought  pattern  for  uneven  division.  For 
27  -j-  6,  shown  in  box  B,  it  might  be 
the  following: 

“Is  27  a product  in  the  table  of  6’s? 

No,  so  the  division  will  be  uneven.  I 
must  think  of  the  next  number  smaller 
than  27  which  is  a product  in  the  table 
of  6’s.  Two  6’s  = 12;  four  6’s  = 24. 

24  is  probably  the  table  number  I need,  so  I write  it 
under  27  after  writing  a 4 in  the  quotient.  Subtracting 
24  from  27  leaves  3 for  the  remainder.” 


Of  course,  pupils  should  be  encouraged  to 
shorten  the  thought  process  as  much  as  possible. 

b.  To  locate  correct  table  numbers,  slower  learn- 
ers may  need  to  say  a part  of  a table  to  themselves. 
To  shorten  the  saying  or  thinking  of  the  entire 
table,  pupils  may  think  the  products  for  2 times, 
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4 times,  6 times,  or  8 times  the  divisor  to  locate 
a product  somewhere  near  the  dividend. 

Another  method  for  locating  the  desired  table 
number  is  to  think  of  the  middle  product,  or 

5 times  the  divisor.  If  the  dividend  is  smaller 
than  the  middle  product,  the  pupil  may  say  the 
table  backward;  if  the  dividend  is  larger,  the  table 
is  said  forward  from  the  middle  product. 

c.  To  help  slower  learners  understand  the  func- 
tion of  table  numbers,  let  them  make  a chart  of  the 
table  numbers  for  dividing  by  4 and  the  numbers 
that  go  with  them  in  the  form  shown  below. 


4 

8 

12 

16 

20 

24 

28 

32 

36 

5 

9 

13 

17 

21 

25 

29 

33 

37 

6 

10 

14 

18 

22 

26 

30 

. 34 

38 

7 

11 

15 

19 

23 

27 

31 

35 

39 

Start  by  asking  them  to  select  and  write  on  the 
board  in  order  of  size  all  the  numbers  on  a yard- 
stick that  can  be  evenly  divided  by  4.  Then  have 
them  write  under  each  table  number  (4,  8,  12,  16, 
20,  24,  28,  32,  36)  the  next  three  consecutive  num- 
bers. For  example,  under  4 they  would  write  the 
numbers  5,  6,  and  7;  under  8 they  would  write 
the  numbers  9,  10,  and  1 1 ; and  so  on. 

In  using  the  chart,  the  pupil  can  see  at  once 
that  the  table  number  to  think  of  when  dividing 
27  by  4 is  24,  for  27  appears  in  the  column  under 
the  table  number  24. 

If  it  seems  desirable,  slower  learners  may  use  a 
number  line  or  a number  chart  to  locate  table  num- 
bers for  dividing  by  other  numbers,  each  time 
making  and  using  charts  similar  to  the  one  made 
for  dividing  by  4. 

2.  All  children  who  need  practice  in  uneven  divi- 
sion may  say  or  write  answers  to  selected  groups  of 
examples  taken  from  a chart  such  as  the  following: 

Write  the  quotients  and  the  remainders.  Divide 
columns 

a and  b by  2.  a through  e by  5.  a through  h by  8. 
a through  c by  3.  a through  f by  6.  a through  i by  9. 


a 

through  d by  4. 

a through  g by  7. 

a 

b 

c 

d 

e 

f 

g 

h 

i 

4 

12 

22 

31 

40 

51 

62 

74 

80 

6 

15 

25 

35 

43 

54 

65 

72 

83 

2 

10 

20 

33 

46 

56 

60 

76 

87 

7 

17 

24 

37 

49 

59 

67 

78 

85 

9 

13 

27 

39 

45 

50 

61 

70 

81 

3 

16 

29 

32 

41 

55 

68 

79 

88 

8 

18 

28 

38 

48 

58 

66 

75 

82 

0 

14 

23 

36 

44 

52 

63 

77 

84 

5 

11 

26 

34 

47 

57 

64 

71 

86 

1 

19 

21 

30 

42 

53 

69 

73 

89 

Helps  for  Dividing  Three-Place  Dividends 

1.  Try  to  explain  Ex.  A to  D before  you  read  the  helps  be 


Even  Division 

Uneven  Division  for  One  or  More  Divisions 

A 

B 

C 

D 

1 

■o  „ !/! 

68 

87,  R3 

109 

§ g £ 

KhO 

7)476 

6)525  ^2 

8)872  ui 

8 (rx 

82 

42  (6  tens  X 7) 

48  (TX6) 

4)3  2 8 

~56 

45 

72 

3 2 (8  tens  X 4) 

8 

8(2X4) 

56  (8  X 7) 

42(7X6) 

3 

72  (?X 

2.  In  Ex.  A,  pretend  that  there  are  3 bundles  of  100  tic 
each,  2 bundles  of  tens,  and  8 single  tickets.  These  328  tic 
are  to  be  divided  into  4 equal  groups. 

Divide  hundreds:  Are  3 hundreds  enough  to  give  at  1 
1 hundred  to  each  of  4 groups?  No,  that  would  take  more  t 
3 hundreds,  so  the  quotient  cannot  have  a hundred’s  figure.  T 
what  will  you  do? ^4^  M ctow^dwicO. 

Divide  tens:  3 hundreds  and  2 tens  are  32  tens. 

32  tens  enough  to  give  some  tens  to  each  of  4 equal  groups?  1 
so  the  quotient  will  have  a ten’s  figure.  Then  32  tens  is 
first  partial  dividend.  32  4-  4 = 8 Write  “8”  for  the  t< 
figure  in  the  quotient.  Multiply,  subtract,  and  bring  down 
8 ones. 

Divide  ones:  8 ones  is  the  second  partial  divide) 
8 4 = 2 Write  “2”  for  the  one’s  figure  in  the  quotient.  IV 

tiply  and  subtract. 

Check:  82  + 82  + 82  + 82  =328  or  4 X 82  =328 

— - 62— 

3.  More  capable  children  may  work  individually 
with  slower  learners  as  they  say  quotients  and  re- 
mainders for  the  divisions  selected  from  the  above 
chart. 

Teaching  Pages  62  and  63 

Pupil’s  Objectives:  (a)  To  gain  speed  and  ac- 
curacy in  dividing  3-place  numbers;  ( b ) to  obtain 
specific  help  on  any  steps  of  the  procedure  which 
are  not  understood. 

Background.  The  work  on  pages  62-66  con- 
stitutes a unit  on  the  redevelopment  of  the  division 
skills  presented  in  Grade  4.  One  new  extension  is 
included — 5-place  dividends. 
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[n  Ex.  B,  can  there  be  a hundred’s  figure  in  the  quotient? 
ere  are  only  4 hundreds.  4 hundreds  and  7 tens  are  47  tens, 
tens  is  the  first  partial  dividend. 

t Partial  Dividend  (Getting  Tens) 

i tide  tens:  For  47  + 7,  the  table  number  is  42.  42  4-  7 = (o 
“6”  for  the  ten’s  figure  in  the  quotiei^^ 
i Itiply  and  compare:  6 (tens)  X 7 = A Write  “42”  under 
42  smaller  than  47?  flfM 

fir  act  and  compare:  47  — 42  = S Is  the  remainder  figure, 
filer  than  the  divisor  figure,  7?|^ 

\ng  down  the  6 ones  to  make  56  ones  for  the  second  partial 
ltd. 

ind  Partial  Dividend  (Getting  Ones) 

ide  ones:  56  4 7 = <?  Where  is  8 written 

Itiply  and  compare:  How  does  the  product  compare  with 

ond  partial  dividend ?A  Do  you  need  to  subtract?/^ 

';ck  the  quotient  for  Ex.  B by  adding  and  by  multiplying. 

In  Ex.  C,  why  is  52 /tens)  the  first  partial  dividend?^  Why 

I 5 J ^XfodrSoriM  = , ¥5?V2  = t? 

ines)  the  second  partial  dividend  ?A  Why  is  3 the  remainder  ?A 

|ck  Ex.  C on  the  board:  (6  X 87  + 3 = A ) 

Ixplain  Ex.  D.  Divide  hundreds:  8 4-  8 = / 
iide  tens:  7^8  = 0.  Write  “0”  in  the  quotient. 


] ra  Practice.  Work  Set  26. 
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Throughout  this  redevelopment,  there  ought  to 
be  emphasis  on  the  meaning  and  use  of  the  tech- 
nical term  partial  dividend  and  on  the  steps  in  find- 
ing the  quotient  figure  for  each  partial  dividend. 
Emphasize,  also,  the  necessity  for  writing  a quo- 
tient figure  (often  zero)  for  each  partial  dividend. 
Insist  upon  the  correct  placement  of  each  quotient 
figure  and  of  the  decimal  point  in  the  division  of 
money  numbers. 

Provide  specific  help  in  differentiating  between 
examples  which  should  have  decimal  points  and 
dollar  signs  in  quotients  and  those  which  do  not 
need  them. 

Careful,  thorough  reteaching  of  division  with 
1 -place  divisors  (divisors  2 through  9)  is  of  utmost 


I importance  if  pupils  are  to  succeed  in  the  work 
with  2-place  divisors  introduced  in  Chapter  4. 

Book  Lesson 

Ex.  1-5:  Oral  work.  The  guided  discussion  in 
Ex.  1-5  aims  to  eliminate  misunderstandings  by 
developing  careful  thinking  about  the  division  of 
3-place  numbers  by  1 -place  numbers. 

Rows  6-8:  Written  work. 

Differentiations  and  Extensions 

1.  Slower  learners. 

a.  These  children  should  not  attempt  the  longer, 
more  complex  division  examples  on  pages  64  and 
65  until  they  have  mastered  division  with  carrying 
once.  For  these  pupils,  provide  bundles  of  straws 
or  tickets  which  may  be  divided  or  separated  in 
working  out  the  solution  of  a problem  such  as  the 
following: 

If  3 children  share  equally  72  match  folders,  how 
many  will  each  child  receive? 

Show  the  number  72  as  7 bundles  of  ten  each 
and  2 ones.  Pupils  may  separate  the  7 ten-bundles 
into  3 groups  of  2 bundles  each  which  will  use  up 
6 ten-bundles  and  leave  1 ten.  Next  the  1 ten- 
bundle  is  taken  apart  (changed)  to  10  ones,  making 
a total  of  12  ones  left  to  be  divided.  These  12  ones 
may  be  separated  into  3 groups  of  4 each.  The 
problem  question  can  then  be  answered — each  of 
the  3 children  will  get  2 tens  and  4 ones,  or  24 
match  covers. 


b.  Place  on  the  board  the  number  record  (box  A 
above)  to  show  what  was  done  with  the  ten-bundles 
and  ones.  Relate  each  number  in  the  record  to  the 
corresponding  action  thus: 

The  number  72  stands  for  the  large  group  to  be 
divided. 

Divide  the  tens  first;  then  the  ones.  The  first 
partial  dividend , 7,  cannot  be  divided  evenly  by  3, 
but  6 can  be.  6 4-  3 = 2,  so  the  first  quotient  fig- 
ure, 2,  is  written  in  ten’s  place  and  means  2 tens. 
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After  6 tens  have  been  divided,  1 ten  remains. 
This  is  the  same  as  10  ones,  so  10  + 2 = 12  ones 
for  the  second  partial  dividend.  12  -4-  3 = 4,  so  the 
second  quotient  figure,  4,  is  written  in  one’s  place 
and  means  4 ones. 

The  quotient  is  2 tens  and  4 ones,  or  24.  Have 
pupils  check  the  quotient  in  three  ways:  by  drama- 
tization (putting  together  as  one  group  the  3 groups 
of  24  things),  by  adding  24’s,  and  by  multiplying 
24  by  3. 

c.  Use  toy  money  to  solve  the  following  problem: 

Three  boys  worked  together  to  pull  the  weeds  in 
Mr.  Adam’s  garden.  They  were  paid  $4.35  which 
they  shared  equally.  How  much  did  each  boy  receive? 

Use  4 one-dollar  bills,  3 dimes,  and  5 cents.  By 
distributing  the  dollar  bills  first,  each  boy  will  re- 
ceive $1.00.  The  1 dollar  bill  left  may  be  changed 
to  10  dimes  to  make  13  dimes  in  all,  or  enough  to 
give  each  boy  4 dimes  with  1 dime  left  over.  The 
1 dime  may  be  changed  to  cents  and  put  with  the 
5 cents  to  make  15  cents  in  all,  or  enough  to  give 
each  boy  5 cents.  Each  boy  will  receive  1 dollar, 
4 dimes,  and  5 cents  or  $1.45. 

d.  As  in  the  previous  division,  place  the  number 
record  (box  B below)  on  the  board  and  relate  each 
number  to  the  corresponding  action.  See  if  pu- 
pils can  point  out  the  3 which  shows  that  giving 
each  boy  $1  used  up  $3;  the  12  which  shows  that 
giving  each  boy  4 dimes  used  up  12  dimes;  and 
the  15,  which  shows  that  giving  each  boy  5 cents 
used  up  15  cents. 


B 

$1.45 

3)1+35 

3_  (3  X $1) 

1 3 

1 2 (3X4  dimes) 
15 

15  (3  X 5 cents) 


Check 


$1.45  $1.45 

1.45  X 3 


e.  Discontinue  the  use  of  materials  after  one  or 
two  demonstrations  and  guide  slower  learners  to 
“think”  the  division  steps  as  they  are  given  on  page 
63  in  the  text. 


2.  More  capable  children  may  work  as  a group  in 
listing  the  many  different  types  of  situations  which 
require  the  use  of  division.  These  situations,  to- 
gether with  illustrative  problems,  may  be  placed  in 
a class  notebook  in  a form  similar  to  that  in  the 
next  column. 


We  know 

We  divide 

a.  the  total  number 
of  books  in  the  box  from 
the  library.  We  know 
they  are  to  be  divided 
equally  among  6 rooms. 

by  6 to  find  the 
number  of  books 
for  each  room. 

6)318 

b.  the  total  number 
of  children  who  are  to 
go  to  the  concert  and 
that  8 busses  are  to  take 
them. 

by  8 to  find  the 
number  of  chil- 
dren to  go  in 
each  bus. 

8)336 

c.  the  total  amount 
of  money  to  be  paid 
toward  a television  set 
in  9 equal  payments. 

by  9 to  find  the 
amount  of  each 
payment. 

9)$234 

d.  the  total  cost  of  5 
yards  of  material. 

by  5 to  find  the 
cost  of  1 yard. 

5)$6?75 

e.  the  total  number 
of  peach  trees  planted  in 

7 equal  rows. 

by  7 to  find  the 
number  of  trees 
in  1 row. 

7)1% 

/.  the  total  weight  of 

5 boxes  of  oranges. 

by  5 to  find  the 
weight  of  one 
box. 

5)180 

3.  Extra  Practice  Set  25  is  not  referred  to  in 
the  text,  for  probably  only  the  very  slowest  learners 
will  need  such  easy  review.  Extra  Practice  Set  26 
may  be  assigned  as  needed. 


Set  25.  2-  or  3-place  quotient ; even  division 


a 

b 

c 

d e 

f 

62 

123 

107 

207  306 

105 

1.  4)248 

3)369 

6)642 

4)828  3)9l8 

7)735 

81 

90 

201 

108  50 

432 

2.  6)486 

5)450 

4)804 

7)756  8)400 

2)864 

91 

31 

104 

81  90 

91 

3.  8)728 

7)217 

9)936 

8)648  6)540 

5)455 

Set 

26.  2- or 

3-place  quotient;  division  with 

remainder 

75 

56,  R4 

85 

108,  R2  75 

32,  R6 

1.  4)300 

7)396 

5)425 

6)650  8)600 

9)294 

57 

73 

64,  R2 

326  192 

65,  R1 

2.  6)342 

8)584 

7)450 

3)978  4)768 

9)386 

Teaching 

Pages 

64,  65,  and 

66 

Pupil’s  Objectives:  To  learn  (a)  about  division 
with  4-  and  5-place  dividends;  (b)  the  correct  use 
of  zeros  in  quotients ; ( c ) the  correct  placement  and 
use  of  decimal  points  and  dollar  signs  in  3-  and 
4-place  quotients. 

Pre-book  Lesson 

1 . Place  on  the  board  the  examples  in  rows  a to 
c.  Since  all  divisions  are  even,  pupils  should  be 
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Help  with  Harder  Division 

b-place  quotients;  end  zero  in  the  quotient  [OJ 

Try  to  explain  Ex.  A to  D before  you  read  the  helps  below. 


B 

C 

D 

Thousands) 

(Thousands) 

(Thousands) 

1 

! 

!,483 

3,726,  R1 

980,  R4 

8,500,  R4 

',932 

8)29,809 

6)5,884 

7)59,504 

24  1 ! ! 

' 541! 

56!;  ! 

9 (hundreds) 

5 8;; 

48; 

35; ; 

6_ 

5 61; 

48| 

3 5!! 

3 3 (tens) 

201 

4 

04 

32_ 

16! 

12  (ones) 

49 

12 

48 

1 

In  Ex.  A,  are  9 thousands  enough  to  give  some  thousands 
> :h  of  4 equal  groups?  Yes,  so  there  will  be  quotient  figures 
I lousand’s,  hundred’s,  ten’s,  and  one’s  places.  The  quotient 
| iiave  Ji.  figures.  Explain  how  each  figure  is  found. 

In  Ex.  B explain  why  the  first  partial  dividend  has  to  be 
Ipousands).  Explain  each  division. 

Explain  Ex.  C and  D.  Write  zero  as  the  quotient  figure 
»i  . a partial  dividend  will  not  contain  the  divisor  at  least  once. 


On  the  board,  check  the  quotients  for  Ex.  A to  D. 


ivide  and  check. 

a b 

lj  US(o5  1,105 
[9,390  7)8335 

1.038  3,814 

5,190  8)30,592 

f 5. 2%.  85  143 

j42,373  7)5)201 


[W] 


. IRS 

8)9 < 

2,340, R5 
6)50,045 
n>o 
4)3)040 


/.  757  n 5.09532 
7)39,86/ 

I.010R5  1.400.R1 

7)734?  4)9)602 

3.40452  2.43033 

6)20,426  5)12,153 


stra  Practice.  Work  Set  28. 
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Helps  in  Dividing  Money  Numbers 

Tell  from  Ex.  A to  D the  answers  for  questions  1 to  4. 

1 . What  is  the  price  of  1 book  if  9 books  cost  $3.87?#?.  4^3 

2.  What  is  the  price  of  1 chair  if  7 chairs  cost  $59.43  ?££  44 

What  is  each  person’s  share  if 

3.  $96.23  is  divided  equally  among  4 persons? $24.05, 

4.  $450.39  is  divided  equally  among  5 persons } $90.07, 


A 

B 

C 

D 

$0.43 

$8.49 

$24.05,  R3f! 

$90.07,  R4jf 

9)$3.87 

7)$59.43 

4)$96  23 

5)$45039 

36 

56 

8 

45 

27 

34 

16 

0 39 

27 

28 

16 

35 

63 

23 

4 

63 

20 

3 

5.  In  Ex.  A to  D,  why  is  the  decimal  point  in  each  quotient 

placet!  just  above  the  decimal  point  in  the  dividend tdrstAe/ 

obyiti. 

6.  Explain  Ex.  A to  D.  Check  each  quotient  on  the  board. 

Tell  which  examples  below  will  not  have  a decimal  point  and 
dollar  sign  in  the  quotient.  vTell  why 

[W] 


Jo,  Ijt/,  2c0,  9(4,  9j4  ' 
Divide  and  check. 

a b c 

$0.25  $2.34  6051 

7.  7]$5T95  4) $9.3 6 6)362 

$ 4.6852*  $0.5433*  $/4.09 

8.  8)$37.46  5)$2.73  6)$8T54 

$ 0.59  $ 8.5334*  1,30333 

9.  8)$4772  7)$59.75  4)9,215 

© Extra  Practice.  Work  Set  30. 

— 65 


d 

$ 1.58 
6)$ 15.48 
6.386 
9)57,474 
$ 80.05 
6)  $480. 30 


2.553 

7) 59,871 

$ 53.7/35 * 

8)  $429. 73 

s 3,8/3, R1 
8)30,506 


able  to  give  quotients  orally.  As  pupils  say  the 
quotients,  write  them  carefully,  emphasizing  cor- 
rect placement  of  the  figures. 

a.  3)9300  2)8,000  3)9336  4)8,400  3)6)009 

b.  3)2,790  4)3,684  2)17684  4)2,808  5)3,500 


c.  8)56,000  7)42,007  3)27,600  4)32,008  6)48,060 

2.  As  the  above  examples  are  worked  and  dis- 
cussed, guide  pupils  in  the  formulation  of  the  fol- 
lowing generalizations: 

a.  Thousands  are  divided  just  as  hundreds,  tens,  and 
ones  are  divided. 

b.  When  there  are  not  enough  thousands  to  divide, 
change  them  to  hundreds  and  divide  hundreds. 


c.  As  soon  as  the  first  quotient  figure  is  placed,  we  can 
tell  how  many  places  the  entire  quotient  will  have  because 
we  must  write  a figure  in  the  quotient  for  each  partial 
dividend  that  is  divided.  Often  the  quotient  figures  are 
zeros. 

3.  Next,  place  on  the  board  the  examples  below 
and  assist  pupils  in  estimating  quotients  by  finding 
the  first  quotient  figure  and  determining  its  place 
value. 

a b c d e 

4)9,378  5)46,795  8)58,975  6)8)975 


8)7,392 

In  Ex.  a,  the  estimate  is  900  because  the  first 
partial  dividend  is  73  hundreds.  73  hundreds  di- 
vided by  8 is  9 hundreds  and  a remainder. 
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How  Important  Are  Zeros? 

[O] 

1.  When  a quotient  is  a money  number  less,  than  10 <£,  as  in 
the  box,  why  do  we  need  a zero  in  dime’s  place  Why  does  the 
zero  in  dollar’s  place  help?^2t$SSt 

2.  How  does  one  zero  written  at  the 

right  of  a whole  number  change  the  value  ^ 
b /nuCtSpui  XMJy-  /O;  Mu- mo;  M /,  000 

of  the  number^  two  zeros  ?A  three  zeros ?A 

Look  at  the  numbers  below  for  help: 

6 3 24  702  568 

60=/OX6>  30  =/0X3  2,400-/00X24  7,020  -/OX 702  568,000- 

1,000X5(6? 

3.  How  does  one  zero  written  between  twp  figures  change  the 

oaxJv  /il/i/r /rribasrid  /O  JtirruCS  /m/rUs. 

value  of  the  number  ?A  two  zeros  ?v  Look  at  these  numbers:. 

GayfJv  dXfiOJp<yt&XJwa£k^/rn£42*ii  /OOtirrM/rrwte/. 

27  54  89  756  839 

207  504  8,009  75,006  80,039 

[W] 

Some  quotients  below  are  wrong.  Copy  and  work  all  exam- 
ples correctly.  Then  list  the  examples  with  wrong  quotients. 


Not  This 

This 

$.  8 

$0.08 

6)$T8 

6)$048 

a b c 

$r8 -*0.0?  406 -1,000,  $9.14 

4.  9)$T72  9)9)054  6)$54.84 

$0.09 

-$t08-  20,i934  $30.82 

5.  6]$34  4)80,136  3)$92.46 


d e 

439 -1,209  7,080,  R5 

7) 8)463  7)49,565 

724  10,064 

8) 57792  5)50,320 


Copy  the  examples  below.  Before  you  work 
each  example,  put  a small  x,  as  in  the  box  at 
the  right,  to  show  where  each  quotient  figure 
will  be  placed. 


7)56,124 


7 /(,/?& 

8)57594 


/,02l,R(o 
7.  7)f)153 


b 

6)6)520 


ft  009 
9)72,081 


c d e 

$22.32  $ 5.n,R3$  (0,060 

4)$89.52  7)$40.00  8)80,480 

$ 9.05,22/  $19. 6 1 2,Pli,R7 

6) $54. 32  5)$98  05  9)63,124 
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In  Ex.  b , the  estimate  is  2,000  because  the  first 
partial  dividend  is  9 thousand.  9 thousand  divided 
by  4 is  2 thousand  and  a remainder. 

In  Ex.  c , the  estimate  is  9,000  because  the  first 
partial  dividend  is  46  thousand.  46  thousand  di- 
vided by  5 is  9 thousand  and  a remainder. 

Book  Lesson  (page  64).  Ex.  1-5:  Oral  work. 
Rows  6-8:  Written  work. 

Book  Lesson  (page  65).  Ex.  1-6:  Oral  work. 
Rows  7-9:  Written  work. 

Book  Lesson  (page  66).  Ex.  1-3:  Oral  work. 
Rows  4-7:  Written  work. 


Differentiations  and  Extensions 

1.  Slower  learners  who  had  difficulty  with  the 
work  on  pages  62  and  63  may  omit  examples  having 
5-place  dividends. 

2.  More  capable  children  may  construct  and  work 
division  examples  with  1 -place  divisors  according 
to  definite  specifications  such  as  those  given  below: 

a.  A 3-place  dividend  and  a 3-place  quotient 

b.  A 3-place  dividend  and  a 2-place  quotient 

c.  A 4-place  dividend  and  a 4-place  quotient 

d.  A 4-place  dividend  and  a 3-place  quotient 

e.  A 3-place  dividend  and  a quotient  between  90 
and  100 

/.  A 3-place  dividend  and  a quotient  between  200 
and  300 

After  examples  have  been  constructed  and 
worked,  pupils  may  exchange  papers  and  correct. 

3.  Assign  Extra  Practice  Sets  28  and  30  as 
needed. 


Set  28.  Uneven  division;  3-  or  4-place  quotients 

1,256,  R4  329,  R3  1,481,  R4 

1.  a.  7)8,796  b.  9)2)964  c.  6)8)890 

594,  R7  1,478,  R2 

d.  8)4)759  e.  5)7)392 

782,  R1  1,768,  R3  547,  R1 

2.  a.  6)4)693  b.  4)7)075  c.  5)2)736 

1,356,  R6  766,  R2 

d.  7)9,498  e.  4)3)066 

Set  30.  Remainders  in  dividing  money  numbers 

$5.07,  R30  $12.09,  R60  950,  R2 

1.  a.  8)$40.59  b.  7)$84.69  c.  4)3)802 

$16.45,  R50  $10.40 

d.  6)$98.75  e.  5)$52.00 

$9.82,  R30  $12.43  1,090,  R3 

2.  a.  6)$58.95  b.  8)$99.44  c.  6)6)343 

$15.03  $3.09 

d.  5)$75.15  e.  4)$12.36 

NOTES 
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'hen  Do  We  Multiply?  When  Do  We  Divide? 

Problem-solving  [O] 

Read  each  problem  and  tell  whether  you  should  multiply  or 
■ide.  Then  tell  how  you  decided  what  to  do. 

1 . In  a parade,  204  children  marched 
rows  of  4.  There  was  a flag  for  each 
iv.  How  many  flags  were  there?/).; SI 

2.  The  204  children  rode  to  the  pa- 
lie  in  6 buses.  Each  bus  carried  the 
lie  number  of  children.  How  many 
[jldren  rode  in  each  bus?  D. ; 3¥ 

3.  A school  bought  3 flags  at  $4.95 
h.  What  was  the  cost  of  the  flags  ?M; 

4.  Five  bands  each  of  36  children 

rched.  How  many  children  was  that?v 

M. ; ISO 

5.  Six  classes  with  35  in  each  class  had  planned  to  march. 
iiv  many  pupils  were  planned  for  the  parade  at  first?  A/.;  HO 

l>.  The  boys  put  out  84  chairs  for  guests.  They  arranged  them 
equal  rows.  How  many  chairs  were  in  each  row?/?.;  U 

| If.  Six  children  could  hold  one  banner  in  the  parade.  How 
||y  banners  could  be  carried  by  72  children?  D.;  12 


n which  problems  above  should  you 


&Z.3,i2,cpnct5 


t.  combine  equal  smaller  groups  to  get  a larger  group?,. 

).  use  measurement  division — that  is,  measure  off  the  whole 
|ip  into  equal  smaller  groups  of  a given  size?<5>.  /a^cO  J 

. use  fractional-part  division-— that  is,  divide  up  a whole 
p into  equal  parts  or  shares  to  find  how  many  in  one  of  the 

il  parts?  (The  quotient  is  one  fractional  part  of  the  whole.)  v 

OjO.  2-asr z^Z-6 

low  do  the  work  to  solve  problems  1-7. 


[W] 


67- 


PAY  BILLS  HERE  Buying  on  the  Payment  Plan 

« A;  Estimating  answers  [O] 

I 6 |j  1 . How  is  paying  cash  for  a thing 

Wm  ^ 111!  different  from  buying  it  on  the  payment 

plan? 

2.  Jim’s  mother  bought  a couch  on 
the  payment  plan  and  paid  $179.40  in  6 
equal  payments,  one  each  month.  What 
fractional  part  of  the  entire  cost  did  she 
pay  each  month? Z 

3-JL°  y°u  estimate  Ihan  $3° each 

month?.  Explain  how  to  estimate  the  answer .A 

A r y&i 

4.  Is  the  quotient  in  the  box  correct  ?ACopy 
the  example  on  the  board  and  work.  Check. 


$29.90 

6)$179.40 


Estimate  each  payment  in  Ex.  5 to  8 by  rounding  the  dividend 
to  the  nearest  ten  dollars. 

Find  the  amount  of  each  payment  if  you  buy 

5.  a rug  for  $276.99  and  pay  in  7 equal  payments.^  ($39.5l) 

6.  a stove  for  $199.10  and  pay  in  5 equal  payments. $W(*3<7.82) 

7.  a table  for  $182.10  and  pay  in  6 equal  payments f 30(^30.35) 

8.  a television  set  for  $358.02  and  pay  in  9 equal  payments?5^ 

Use  figures  from  above  and  estimate  these  A.  and  $.  answers: 

9.  How  much  more  did  the  rug  cost  than  the  stove 

10.  A television  set  and  a stove  would  cost  how  vs\M(3si>^<20($55V2) 

11.  How  much  less  would  the  stove  cost  than  the  television^/^ 

12.  How  much  would  a rug  and  a stove  cost ’>$l!80(*V7(o.09) 


[W] 


Find  the  exact  answers  for  Ex.  5 to  12. 


0 Extra  Practice.  Work  Set  31. 
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Teaching  Pages  67  and  68 

Pupil’s  Objectives:  (a)  To  gain  experience  in 
differentiating  between  multiplication  and  division 
in  solving  problems;  ( b ) to  learn  to  use  rounded 
numbers  in  estimating  quotients;  (c)  to  estimate 
answers  for  problems  involving  addition  and  sub- 
traction. 

Book  Lesson  (page  67) 

Ex.  1-7:  Oral  work.  As  these  problems  are 
read  and  analyzed,  guide  pupils  to  formulate  gen- 
eralizations such  as  those  in  the  next  column. 


a.  In  a division  problem , the  total , or  product,  and  one 
factor  are  given  and  the  other  factor  is  to  be  found. 

b.  In  a multiplication  problem,  we  are  to  find  the  total, 
or  the  product,  when  the  factors  are  given. 

Bottom  of  page:  Written  work. 

Book  Lesson  (page  68) 

Ex.  1-12:  Oral  work.  In  estimating  quotients 
in  Ex.  1-8,  pupils  should  note  that  closer  approxi- 
mations are  obtained  by  rounding  each  dividend 
to  the  nearest  ten  dollars  and  dividing  than  by 
dividing  to  find  the  first  quotient  figure. 

Bottom  of  page:  Written  work. 
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Differentiations  and  Extensions 

1 . Slower  learners  may  omit  page  68  and  continue 
working  on  division  of  3-,  4-,  and  5-place  numbers. 

2.  More  capable  children  may  try  to  complete 
pages  67  and  68  without  prior  class  discussion. 

3.  Assign  Extra  Practice  Set  31  as  needed. 

Set  31.  Zero  in  the  quotient;  uneven  division 

2,227,  R2  $2.41,  R60  659,  R6 

1.  a.  4)8,950  b.  8)$19.34  c.  9^5^37 

$10.80,  R40  1,330,  R4 

d.  7)$75.64  e.  7)9,314 

1,204,  R3  $24.30  1,342 

2.  a.  8)9,635  b.  4)$97.20  c.  6)8,052 

$14.09  1,709 

d.  6)$84.54  e.  4^836 

Teaching  Page  69 

Pupil’s  Objectives:  To  review  (a)  some  rela- 
tionships in  the  four  basic  processes ; ( b ) the  names 
for  the  parts  of  examples  in  each  process. 

Book  Lesson.  Ex.  1-6:  Oral  work.  Ex.  7-10: 
Written  work. 

Differentiations  and  Extensions 

1.  More  capable  chil- 
dren may  be  challenged 
to  discover  more  exact 
relationships  in  multipli- 
cation and  division  than 
those  given  on  page  69  in 
in  the  text.  Place  on  the 
board  the  examples  in  the 
box  at  the  right  and  ask 
questions  that  might  elicit 
statements  of  generaliza- 
tions such  as  these: 

Row  a.  If  the  multiplicand  stays  the  same,  you  double 
the  product  if  you  double  the  multiplier. 

Row  b.  If  the  multiplier  stays  the  same,  you  double 
the  product  if  you  double  the  multiplicand. 

Row  c.  If  the  dividend  stays  the  same,  you  divide  the 
quotient  by  2 if  you  multiply  the  divisor  by  2. 

Row  d.  If  the  divisor  stays  the  same,  you  multiply  the 
quotient  by  2 if  you  multiply  the  dividend  by  2. 

2.  Have  printed  on  cards  for  display  on  the  bul- 
letin board  an  illustrative  example  for  each  of  the 
four  basic  processes.  All  parts  of  each  example 
should  be  labeled,  as  in  A,  C,  E,  and  F in  the  text. 


20 

20  20 

X 2 

X 4 X 8 

40  80 

160 

20 

40 

80 

X 4 

X 4 

X 4 

80 

160 

320 

40 

20 

10 

2)80 

4)80 

8)80 

20 

40 

80 

2)40 

2)80 

2II60 

Things  We  Always  Know  About  Answers 

Relationships 

Tell  which  box  and  which  set  of  words 
below  should  be  used  with  Ex.  1 to  6. 
larger  than  smaller  than  equal  to 


In  multiplying  whole  numbers 

1.  When  the  multiplier  is  1,  the  product 
is^+ tSe  multiplicand.  A 

2.  When  the  multiplier  is  larger  than  1, 

the  product  mefmultiplicand.  S 

In  dividing  whole  numbers 

3.  When  the  divisor  is  1,  the  quotient  is 
^fdividend.C 

4.  When  the  divisor  is  larger  than  1,  the 

quotient  is the  dividend.  D 

5.  Except  when , subtracting  zero,  the 

. ^vnaJMeA/Xhasri'. 

remainder  is the  minuend,  t 

JtaA*ieA/ 

6.  In  addition,  the  sum  is  _ _ : than  any 
one  of  the  addends  except  when  0 is  one  of 
two  addends.  F 

[W] 

Four  answers  are  given  for  each  example 
below.  Write  the  answer  you  know  is 
wrong)  Label  it  “wrong.”  Then  write  an 
estimate  and  find  the  [exact  answer) 


374  multiplicar 
X 1 multiplier 
374  product 


41 

X6 

246 


254 

X_3 

762 


75  quotient 
1)75  dividend 
t.  divisor 


32 

3)96 


12 

6J72 


250  minuend 
-86 

164  remainde 


156 
+79 
235  sum 


addend. 


7. 

6 678 

4,800 

598 

4,200 

8. 

8)8/752 

(1/094) 

1,100 

8,800 

9. 

5,806  - 4,739 

5,907 

1,000 

P67) 

10. 

3,589  + 4,542 

3,911 

(B/13D 

7,931 

© Extra  Practice.  Work  Set  32. 
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3.  As  a further  check  on  pupils’  thought  proc- 
esses, ask  them  to  tell  why  one  answer  in  each  of 
Ex.  7-10  is  wrong. 

4.  Assign  Extra  Practice  Set  32  as  needed. 

Set  32.  Division  of  5 -place  numbers;  4-place  quotients 

5,900  $37.88  8,447 


1.  a.  6)35,400  b.  5)$  189.40  c.  7)59,129 

$40.84,  R40  8,503,  R5 

d.  6)$245.08  e.  9)76,532 

9,402  $78.09,  R30  7,700 

2.  a.  8)75,216  b.  8)$624.75  c.  4)30,800 

$46.68,  R30  6,327,  R5 

d.  9)$420. 1 5 e.  8)50,621 
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Problem-Solving 

Most  problems  can  be  solved  by  using  one  or  more  of  the 
rocesses:  addition,  subtraction,  multiplication,  and  division. 

Sam  made  the  cards  below  to  remind  himself  of  the  helps  in 
roblem-solving  that  Miss  Hill  gave  the  class.  Tell  which  card 
oes  with  each  of  a to  g,  below. 

a.  Read  carefully  until  you  can  say  in 
your  own  words  what  the  problem  tells 
and  what  it  asks. 

b.  Pretend  that  the  problem  is  about 
yourself,  your  friends,  or  your  family. 
Think  how  you  could  act  out  the  problem 
or  make  a drawing  to  show  what  is  hap- 
pening in  the  problem. 

c.  Ask  yourself  what  happens  to 
groups  when  you  answer  the  question — 
are  groups  to  be  put  together  to  make  a 

larger  group  or  is  one  group  to  be  sepa- 
rated into  smaller  parts? 

d.  Decide  whether  to  add,  subtract, 
multiply  or  divide.  Remember,  groups 
are  put  together  by  adding  or  by  multi- 
plying. A group  is  separated  into  parts 
by  subtracting  or  by  dividing. 

e.  Estimate  the  answer,  using  rounded 
numbers. 

f.  Find  the  exact  answer  and  check. 

g.  Read  the  problem  again  to  see  if 
your  answer  is  reasonable. 

Which  helps  do  you  use  most  often? 


Some  "Don'ts"  in  Problem-Solving 

Don’t  let  certain  words  confuse  you. 

“Left”  in  a problem  doesn’t  always  mean  to  subtract. 

1.  Jean  had  38<£  left  after  her  shopping  trip.  She  spent  $2.57. 
How  much  money  did  Jean  have  before  her  shopping  trip  ~>$2.9S 

Tell  in  your  own  words  what  this  problem  is  about.  Then 
find  the  answer  by  using  toy  money. 

Comparison  words  do  not  always  mean  to  subtract. 

2.  Henry  went  254  miles  on  his  trip.  Jack  went  57  miles 
farther.  How  far  did  Jack  travel ~>3ll/?ruAA 

Injt|ii|^|gWem  do  you  put  groups  together  or  take  a group 
apart  ?A  Make  a drawing  for  this  problem.v 
! — isv-  - | 

“Each”  doesn’t  always  mean  to  divide. 

3.  There  are  to  be  15  children  at  a party.  Enough  sandwiches 
must  be  made  to  give  each  child  3.  How  many  sandwiches  are 
needed ? 

Pretend  this  is  your  party.  How  would  you  find  out  how 
many  sandwiches  are  needed 

“Altogether”  in  a problem  doesn’t  always  mean  to  add. 

4.  Steve  counted  the  marbles  in  his  big  bag  and  in  his  little 
bag.  Altogether  he  had  124.  If  there  were  36  marbles  in  his 
little  bag,  how  many  marbles  were  there  in  his  big  bagPftf 

Is  124  the  sum  of  36  and  another  number  ^How  do  you  find 
the  other  number /rv  =/24  ~3b  =<ff 

Is  your  answer  reasonable?  [W] 

Now  go  back  and  solve  problems  1 to  4.  Estimate  each 
answer  before  you  start  and  be  sure  to  check  your  work  after- 
ward. Then  read  each  problem  again  to  see  if  the  answer  is 
reasonable. 


Say  in 
own  words 


Act  problem 
or 

Draw  picture 


Put  together? 
Take  apart? 


| Add  | Put 
i Multiply/  together 

I1  . 

I Subtract  I Take 
Divide  J °Part 


V 


Estimate 


Work  and  check 


Reasonable? 
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Teaching  Pages  70,  71,  72,  and  73 

Pupil’s  Objectives:  (a)  To  improve  ability  to 
solve  problems  by  summarizing  some  problem- 
solving helps  and  by  learning  some  pitfalls  to  avoid ; 

! ( b ) to  learn  to  solve  problems  with  hidden  ques- 

> tions  (2-step  problems). 

Book  Lesson  (page  70).  Ex.  a-g:  Oral  work. 

Book  Lesson  (page  71).  Ex.  1-4:  Oral  work. 
Bottom  of  page:  Written  work. 

) 

; Book  Lesson  (pages  72  and  73).  Ex.  1-4: 
Written  work.  Bottom  of  page  72  and  top  of 
page  73:  Oral  work.  Ex.  5-11:  Written  work. 


Differentiations  and  Extensions 

1.  Slower  learners  will  need  assistance  individu- 
ally or  as  a group  in  reading  and  in  working  the 
problems  on  pages  72  and  73.  Use  toy  money  and 
dramatize  some  of  the  problem  situations. 

2.  More  capable  children  may  supply  numbers 
and  formulate  word  problems  which  will  fit  a set 
of  questions  such  as  the  following: 

a.  How  much  did  Mary  pay  in  all  for  the  3 things 
she  bought  in  the  grocery  store? 

b.  How  much  more  money  has  Tom  in  his  bank 
than  Jack  has? 

c.  How  much  did  Fred  pay  for  all  the  movie  tickets 
he  bought? 

d.  How  much  heavier  is  Sally’s  father  than  Sally? 
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A Bargain  Sale  on  Toys 

2-queslion  problems  [W] 

To  get  some  money  for  new  records,  the  members  of  a fifth- 
grade  class  decided  to  sell  some  of  their  old  toys,  games,  and 
books.  They  invited  the  other  children  to  their  sale. 


Find  answers  for  both  questions  in  each  problem  below. 

1.  Betty  came  to  the  sale  with  a half  dollar.  She  bought  3 
books  at  12$  each.  How  much  did  the  hooks  cost/^> id  Betty  have 
money  enough  left  to  buy  a doll’s  bed  for  26$}S0^-J^=/^;^ 

2.  Fred  had  a dollar  bill.  He  bought  a boat  for  35$,  a game 
for  14$,  and  a kite  for  19$.  How  much  did  he  spend?1 2 3 4^. ow  much 
of  his  dollar  did  Fred  have  left?#?. 3 2 


3.  Tom  paid  41$  for  a magnet  and  a box  of  6 colored  pencils. 


The  magnet  cost  35 $.  What  was  the  cost  of  the  box  of  pencils: 
How  much  did  the  pencils  cost  apiece?  2$ 


r 


4.  There  were  8 small  dolls  on  sale  at  9$  each  and  one  large 
one  at  25$.  How  much  would  the  8 small  dolls  costP^fiow  much 
would  all  the  dolls  sell  for?  97^ 


[O] 

In  each  of  the  above  problems,  explain  why  you  had  to  answer 
the  first  question  before  you  could  answer  the  second  question. 


Problems  with  hidden  questions 

Now  read  problems  1 to  4 leaving  out  the  first  question. 
These  new  problems  seem  to  have  only  one  question,  but  each 
really  has  two  questions.  One  question  is  a hidden  question. 

A problem  with  a hidden  question  is  a two-step  problem.  In 
step  1 you  answer  the  hidden  question.  In  step  2 you  use  the 
answer  for  the  first  step  to  help  you  answer  the  question  you  see 
in  the  problem. 

Tell  the  hidden  questions  in  problems  5 to  11. ★ 

[wi 

Study  Ex.  5 and  the  work  in  the  box  which  shows  the  two 
steps  for  solving  the  problem.  Then  solve  Ex.  5 to  11. 

5.  Five  toys  were  priced  at  14<£ 
each.  Another  one  was  priced  at 
39$.  How  much  would  all  the  toys 
cost  ?$/09 

6.  Ann  bought  a doll  chair  for 
14<£,  a doll  bed  for  26$,  and  a doll  for  29$.  How  much  change  die 
she  receive  from  a dollar  P$0.3/ 

7.  An  airplane  cost  65$.  For  an  airplane  and  a box  of  6 toy 
soldiers  Bob  paid  83$.  How  much  did  the  toy  soldiers  cosi 
apiece  if  they  each  cost  the  same  amount ?3^ 

8.  Four  small  trucks  were  priced  at  15<£  each  and  one  largt 
truck  was  priced  at  39$.  How  much  would  these  5 trucks  cost: 

9.  When  Betty  was  the  clerk,  she  took  in  64<£.  She  sold  i 
books  at  1$  each  and  later  on  she  sold  a puppet.  How  much  die 
the  puppet  cost?  29$ 

10.  Paul  paid  29$  for  a baseball  and  three  times  as  much  a; 
that  for  a football.  How  much  did  both  balls  cost  ?#/<£ 

11.  Eight  girls  and  twice  that  many  boys  brought  things  foi 
the  sale.  How  many  children  brought  things?  2^ 


Step  1 

Step  2 

14$ 

$0.39 

X5 

+0.70 

10$ 

} 
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e.  How  many  papers  did  Jim  deliver  each  day  if  he  NOTES 

delivered  the  same  number  each  day? 

/.  How  many  miles  did  Helen’s  family  drive  alto- 
gether? 

g.  What  was  each  person’s  share  of  the  cost  of  the 
gift? 

★Answers  Not  on  Reproduced  Page  73 

Hidden  questions  for  Ex.  5-1 1 

5.  How  much  would  the  5 toys  cost?  (70^) 

6.  How  much  money  did  she  spend?  (69 $) 

7.  How  much  did  the  box  of  soldiers  cost?  (18^) 

8.  How  much  would  the  4 small  trucks  cost?  (60^) 

9.  How  much  did  all  the  5 books  cost?  (35^) 

10.  How  much  did  the  football  cost?  (81$) 

11.  How  many  boys  brought  things?  (16) 
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Teaching  Pages  74,  75,  and  76 

Pupil’s  Objectives:  To  review  (a)  the  meaning 
of  average;  ( b ) estimating  averages;  (c)  finding 
averages  when  the  total  is  given  and  when  the  total 
must  be  found. 

Pre-book  Lesson 

1 . State  a problem  similar  to  the  following: 

In  a peanut  hunt  Tom  found  6,  Ann  4,  Bob  7,  and 
Jane  3.  What  was  the  average  number  of  peanuts 
found  per  child? 

See  whether  the  children  understand  the  con- 
cept of  average  and  can  demonstrate  its  meaning 
by  equalizing  groups  of  small  objects  representing 
peanuts.  If  pupils  need  help,  explain  that  the 
problem  really  asks  how  many  peanuts  each  child 
would  have  found  if  each  had  found  the  same 
number. 

Explain  also  that  in  finding  this  average,  we  pre- 
tend that  the  total  number  of  peanuts  found  by  the 
1 4 children  had  been  divided  equally  among  them 
and  that  we  want  to  know  what  each  one’s  equal 
j share  would  have  been. 

2.  Have  children  take  the  parts  of  Tom,  Ann, 
Bob,  and  Jane.  Give  each  the  stated  number  of 

! counters  (representing  peanuts)  and  ask  them  to 
think  of  ways  to  equalize  the  groups.  Lead  them 
to  the  realization  that  if  Tom  gives  Ann  1 peanut 
and  Bob  gives  Jane  2, 
i each  of  the  children  will 
have  5 peanuts. 

Make  a picture  record 
j of  this  method  of  arriving 
at  equal  groups,  as  shown 
! in  the  box  at  the  right. 

3.  Next  see  whether  the  children  can  discover  a 
i;  way  to  use  numbers  and  the  processes  they  know 

to  find  the  average.  Help  them  to  recall  that  we 
can  always  find  the  total  of  several  unequal  groups 
by  adding.  Then,  since  we  know  the  number  of 
equal  parts  into  which  the  total  is  to  be  divided,  we 
j can  divide  the  total  by  that  number  to  find  the 
I average. 

Book  Lesson  (page  74).  Oral  work.  In  dis- 
cussing problem  2,  say,  “Pretend  that  the  total 
number  of  tickets  sold  on  the  3 days  had  been 
divided  equally  among  the  days;  then  find  the 
number  per  day.”  Do  the  same  for  problem  3, 
(' Continued  on  page  94) 


Tom  o o o o o(o)  6 
Ann  o o o o<  4 
Bob  o o o o ojcTo)  7 
Jane  o o o -j~  3 
Total  ==  20 
i of  20  = 5 


What  Is  An  Average? 

Meaning  [O] 

1.  John  said,  “I  sold  an  average  of  24  magazines  a week  dur- 
ing the  month  of  October.”  Do  you  know  what  John  meant  by 
the  word  average? 

Look  at  John’s  record  in  the  picture.  In  the  4 weeks,  he  sold 
a total  of  magazines. 

John  did  not  sell  exactly  24  magazines  any  week;  but,  if  he 
had  sold  the  same  number  each  week,  he  would  have  sold  i of 
96,  or  magazines.  24  is  the  average  he  sold  a week. 


2.  The  children  in  Mary’s  room  sold  tickets  for  the  school 
play.  On  Monday  they  sold  23;  on  Tues- 
day, 35;  and  on  Wednesday,  11.  What 
was  the  average  number  of  tickets  sold 
per  day? 23 

Why  do  we  add  in  the  bo rtfog&bMal 
Why  do  we  divide  69  by 


3.  One  week  Janet  had  lunch  at  school  all  5 days.  She  spent 
$1.75  for  the  week.  What  was  her  average  cost  for  lunch  per  day? 

Do  we  add  first  to  find  the  total  i^Why  not? JOPi  75) 

What  number  is  the  divisor?^  Why?v  i of  $1.75  =$0.35 
Tier.  rfoUvuj 

4.  Make  up  a rule  for  finding  an  average  when  the  total  is 
given;  when  it  is  not  given.  ★ 


5.  Tell  why  fractional-part  division  is  used  in  finding  averages.^ 
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— — -★Answers  Not  on  Reproduced  Page  74 

4.  To  find  an  average:  a.  when  the  total  is  given, 
divide  the  total  by  the  number  of  items;  b.  when  the 
total  is  not  given,  find  the  total  of  the  items  and  divide 
the  total  by  the  number  of  items. 

5.  In  finding  the  average  of  several  groups,  we  find 
how  many  would  be  in  a group  if  all  the  groups  were 
equal;  that  is,  we  divide  the  total  of  the  items  in  all 
the  groups  by  the  number  of  groups.  When  we  find 
the  size  of  one  of  the  equal  parts  of  a whole,  we  are 
using  division  in  its  fractional-part  meaning. 
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Estimating  and  Finding  Averages 

1.  This  was  the  attendance  record  in  Tom’s  room  for  a week: 
Monday  29;  Tuesday  28;  Wednesday  31;  Thursday  25;  Friday  32. 
What  was  the  average  daily  attendance  that  week?/V5^-5‘=29 

2.  In  box  A,  the  numbers  in  problem  1 are  arranged  in  order 

sdOTlOJttZj&X' 

from to In  this  group  of 


25  28  29  31  32 


numbers,  where  does  the  average 
come 

3.  On  how  many  days  were  there  more  than  the  average 
number  present ?2  fewer  than  the  average ?2  exactly  the  average?/ 

4.  Tom  brought  to  class  a record  of  the 
number  of  bushels  of  apples  his  father  had 
taken  to  market  during  a week  (box  B). 

Some  of  the  pupils  in  his  class  estimated 
the  daily  average.  Tell  what  you  think  of 
the  estimates: 

Jack  said,  “79  bu.”  Ann  said,  “93  buT/f, 

Dick  said,  “My  estimate  is  86  T>u.A 
because  86  is  about  halfway  between  the 


B 

Bushels 

of  Apples 

Monday 

83 

Tuesday 

79 

Wednesday 

93 

Thursday 

84 

Friday 

82 

Saturday 

89 

smallest  number,  79,  and  the  largest  number,  93.” 


In  Ex.  7 to  12,  estimate  the  average  for  each  group  of  numbers.A 
Tell  what  you  think  to  get  the  estimate 

7.  24;  32;  28;  25;  26/tf/2710.  78;  73;  69;  80;  66;  12(13)73 

8.  30;  39;  38;  21 (30)32  11.  11;  25;  19;  38;  24;  33 (25)25 

9.  55;  59;  46;  61;  54/54^fl2.  47;  50;  41;  39;  43/4 &)¥¥ 

[W] 

Now  find  the  exact  averages  for  Ex.  7 to  12. 


How  Well  Can  You  Find  Averages? 

(jmj^aAsmtAjUU) 

Read  problems  1 to  10  and  write  down  your  estimate^ 
each  average.  Next,  go  back  and  find  the  exact  average.  Coi 
pare  your  estimate  with  the  exact  average. 

1 . Mary  took  notices  for  parents  to  four  rooms  which  f 
37,  29,  34,  and  36  children.  What  was  the  average  number 
notices  Mary  gave  to  each  room  }(33);3M 

2.  For  the  deep-freeze,  Betty’s  mother  put  up  22  boxes 
peaches,  16  boxes  of  pears,  15  boxes  of  plums,  and  19  boxes 
berries.  What  was  the  average  number  of  boxes  of  fruit  put 
by  Betty’s  mother?  /?)•>  /S 

3.  In  6 weeks  Jim  has  saved  $4.50  toward  a tennis  racf 
What  was  the  average  amount  he  saved  a week? 

To  estimate,  think,  “6  X 70<£  =4420*  6 X 80</:  =4 #0*  Jim  sa\ 
between  70<£  and  80<£  a week  ”(75*)’,  *0.75 


4.  In  5 school  days  the  children  in  the  Park  School  borrov 
a total  of  1,050  books  from  the  library.  What  was  the  aver 
number  of  books  borrowed  a day  }(200);  2/0 

5.  Tom’s  family  took  a long  trip.  They  drove  379  miles 
first  day,  354  miles  the  next  day,  and  368  miles  the  last  c 
What  was  their  average  number  of  miles  a day?/v367/;  3(o7 

6.  During  the  3 days,  Tom’s  father  spent  a total  of  $22 
for  gasoline.  What  was  the  average  amount  spent  a day f *!)',-> 

7.  Mr.  Foster  picked  203  bushels  of  apples  from  7 tr< 
This  was  an  average  of  how  many  bushels  a tree  ?(30);  21 

8.  Bob  earned  $2.80  in  September,  $1.90  in  October,  $2 
in  November,  and  $1.90  in  December.  What  was  the  aver 
amount  he  earned  a month }(*2.50);*2.35 


9.  Find  the  average  of  62,  57,  80,  72  and  64 .(6>9);<t>7 

10.  What  is  the  average  of  $3.24,  $3.50,  $3.16,^nd^k22 


75 


76 


noting  that  the  total  for  the  5 days  is  one  of  the 
numbers  given. 

Book  Lesson  (page  75).  Ex.  1-12:  Oral  work. 
Bottom  of  page:  Written  work. 

Book  Lesson  (page  76).  Ex.  1-10:  Written 
work. 

Differentiations  and  Extensions 

1.  With  slower  learners,  use  objective  materials 
to  demonstrate  the  equalizing  of  groups;  then 
analyze  the  corresponding  picture  and  number 
records  for  several  other  problems,  such  as  these: 

a.  For  a party,  Mary  brought  5 sandwiches,  Jim  3, 
and  Bob  4.  What  was  the  average  number  per  child? 


b.  Sam  has  found  4 pictures  for  his  scrapbook, 
Alice  2,  Don  5,  and  Dot  only  1 . What  was  the  average 
number  of  pictures  found  per  child? 

2.  While  you  are  working  with  slower  learners, 
all  other  children  may  work  independently  on 
Ex.  1-10,  page  76.  After  the  estimates  and  exact 
averages  are  discussed  and  papers  are  marked, 
work  on  an  individual  basis  with  pupils  who  had 
difficulty. 

3.  More  capable  children  may  obtain  prices  of 
certain  articles  from  advertisements,  noting  varia- 
tions in  price  for  similar  items.  Average  prices 
may  be  computed  for  such  things  as  ice  skates;  a 
football;  different  kinds  of  porch  furniture;  a 
boy’s  leather  jacket;  a girl’s  sweater;  etc. 
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Do  You  Understand? 


Test  of  Information  and  Meaning  2 


B 

C 

D 

E 

396 

396 

4)396 

396 

620 

396 

X6 

X3 

8)$49.60 

+396 

1.  Which  two  examples  above  will  have  the  same  answer  ?C,£ 

2.  How  many  figures  will  the  quotient  for  Ex.  B have? 2 

3.  Which  example  above  could  mean  the  same  as  £ of  396  }B 

4.  For  which  example  is  2,400  a good  estimate? A 

5.  Copy  the  quotient  for  Ex.  D and  put  in  the  dollar  sign 
I decimal  point. £6.20 

6.  4 hundreds  and  6 tens  = tens. 

7.  7 thousands  and  3 hundreds  = _Z2_  hundreds. 

8.  One  whole  melon  = _ thirds;  _T_  fifths;  _2_  halves. 

|9.  Write  the  fraction  which  has  5 for  the  denominator  and 

r the  numerator.-5" 

In  Ex.  10  to  12,  write  the  fraction  which  shows 
|0.  the  colored  part  of 
j-ectangle.  T 

1.  the  part  of  all  the 
s that  is  colored.  -3 

2.  the  part  of  all  the 
| that  is  colored.  7? 

5 3.  Round  to  the  nearest  thousand:  a. 

4.  Round  to  the  nearest  dollar:  a.  $16.25#&  b.  $49.89 *50 

3.  Copy  and  work  correctly 
xample  that  is  wrong: 


f / 


5,  R7 
b.  8)47 


How  Well  Can  You  Solve  Problems? 

Problem  Test  2 

1.  Jim  has  had  a paper  route  for  four  weeks.  The  first  week 
he  made  $5.86;  the  second  week  $6.75;  the  third  week  $7.28, 
and  the  fourth  week  $6.95.  What  was  the  average  amount  Jim 
made  per  week  ?£ <o.  7/ 

2.  Jim  was  saving  his  money  for  a bicycle.  He  saw  one  for 
$67.98  and  another  one  for  $72.30.  How  much  more  did  one 
cost  than  the  other }$¥.32 

3.  Jim  bought  the  more  expensive  bicycle.  He  paid  for  it  in 
6 equal  payments.  How  much  did  he  pay  each  ti me?$/2.05 

4.  Jim’s  mother  bought  him  a $2.59  bell  and  a 98<£  lock  for 
his  bicycle.  How  much  change  did  she  get  from  a $5  bill ?f/¥3 

5.  Bob  delivers  47  papers  a day.  How  many  papers  does  he 
deliver  in  6 days?2<?2 

6.  Bob’s  father  bought  a new  car  for  $2,470.  He  was  allowed 
$950  for  his  old  car.  If  he  pays  the  balance  (amount  left  to  be 
paid)  in  8 equal  payments,  how  much  will  each  payment  b e?W 

7.  Bob’s  mother  bought  a new  washing  machine.  She  paid 
for  it  in  8 payments  of  $24.50  each.  How  much  did  the  washing 
machine  cost?£/% 
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Teaching  Pages  77,  78,  and  79 

Pupil’s  Objective:  To  take  the  four  regular 
end-of-chapter  tests. 

Background.  The  work  covered  thus  far  in 
Chapters  1 and  2 includes  review  and  reteaching 
of  the  work  of  Grades  1 through  4. 

Pre-book  Lesson.  Follow  the  suggestions  and 
the  procedures  given  on  pages  52-54  of  the  Manual 
for  the  set  of  tests  for  Chapter  1.  It  is  highly 


important  that  you  take  time  to  assure  the  proper 
attitude  toward  the  testing  program. 

Book  Lesson  (page  77).  Test  of  Information 
and  Meaning  2.  Written  work. 

1 . In  administering  this  test,  consider  separating 
your  class  into  Groups  A and  B,  as  was  suggested 
for  the  similar  test  in  Chapter  1 . 

2.  If  you  consider  it  advisable,  place  on  the 
board  a form  which  pupils  in  both  sections  A and 
B may  copy  in  numbering  papers  as  preparation 
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Do  You  Make  Mistakes? 

Diagnostic  Test  2 

Copy  and  work. 


1. 

a be  d 

29  47  752  546 

X3  X5  X6  X4 

T7  135  4~57J  JJF4 

Study 

Pages 

Practice 

Sets 

41 

20 

2. 

$3.87  $54.29  8,005  3,070 

X2  X4  X7  X8 

4TW  $TTTJ5  55/035  24/350 

42 

21,23 

3. 

332  6,/f >4  4.R5  4,Rl 

8)26  5)34  6)29  7)30 

60 

4. 

Divide  and  check. 

40  lOt  42, Rl  145 

3)120  4)832  9)379  5)725 

62-63 

26 

5. 

2.33!  7.424.R2  4/5.  (oM3*  2./77.M 

4)9324  6)8346  5)$78.43  7)15,243 

64-65 

27,  29 

Book  Lesson  (top  of  page  79).  Diagnostic 
Test  2.  Written  work. 

a.  Have  pupils  examine  the  examples  in  row  1 
and  note  the  progression  in  difficulty  from  a to  d. 
See  whether  they  can  identify  the  different  multi- 
plication skills  represented  by  each  example  in 
row  2.  Have  them  also  study  rows  3,  4,  and  5 in 
the  same  way  to  identify  the  different  skills  in- 
volved in  division  examples. 

b.  Be  sure  pupils  remember  how  to  use  the  ref- 
erences to  study  pages  and  practice  sets.  Extra 
Practice  Sets  20  and  26,  which  were  referred  to 
on  pages  41  and  63  in  the  text,  appear  with  answers 
on  pages  67  and  86  in  the  Manual.  Extra  Practice 
Sets  21,  23,  27,  and  29  are  reproduced  below  with 
answers  in  red. 

Set  21.  Carrying  one  or  two  times  in  multiplying 


Compulation  Test  2 

X 9 

1. 

739 

2.  69  3. 

a 

+ 

& 

ON 

8 

5.  $7.36 

$68.85 

-86 

X4 

-4.89 

X3 

2.  $5.87 

(,53 

276 

4/.// 

$21. 0t 

X 7 

42.49.R3* 

$41.09 

6. 

9,050 

7.  4,070  8. 

4]$5tW  9.  9,000 

10.  $89.76 

- 1,784 

X6 

-8,864 

X5 

7 \2U 

24/420 

135 

$mjo 

11. 

Divide  9,750  by  6/, (,25 

15.  $86.76 

+ 4 =$2/.  (,9 

1.  3 X 8,92 

12.  Multiply  $70.09  by  8$5(,0.7l  16.  $96.75  + $49.82  =$/4d>.57 

13.  Add:  894  + 6,392  + 749^,^  17.  Find  £ of  $30.20 $504 

14.  Take  $92.48  from  $472.03 *379.55  18.  9 times  7,500  =(>7,500 
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a 

$7.65 


b 

$5.60 
X 6 

$33.60 

$4.50 
X 6 


c 

625 
X 7 

4,375 

673 
X 9 


d 

516 
X 4 
2,064 

516 
X 5 


e 

$7.95 
X 8 

$63.60 

$6.37 
X 8 


f 

$3.56 
X 5 

$17.80 

$4.93 
X 6 


g 
814 
X 9 
7,326 

812 
X 7 


$41.09  $27.00  6,057  2,580  $50.96  $29.58  5,684 


Set  23.  Zeros  in  4-place  multiplicands ; carrying 


'69  7 X 2,093  14,651 

2.  9 X $80.02  $720.18  6 X 1,879  11,274 

3.  8 X $17.30  $138.40  5 X 6,348  31,740 

4.  8 X 290  2,320  8 X 3,465  27,720 

5.  6 X $8.00  $48.00  4 X $0.86  $3.44 

6.  9 X 709  6,381 


5 X 9,080  45,400 

6 times  63.48  380.88 
9 times  4,209  37,881 
6 X $79.85  $479.10 
9 X $54.36  $489.24 


X $79.08  $632.64  6X  $39.17  $235.02 


Set  27.  Uneven  division;  3-place  quotients 


for  the  test.  The  following  form  will  help  indicate 
clearly  to  pupils  which  examples  require  more  than 
one  answer: 


1 

Q 

9 

10 

1 1 

4 

19 

s 

13  a. 

b. 

14  a. 

b. 

7. 

8. 

15.  ) 

Book  Lesson  (page  78).  Problem  Test  2. 
Written  work.  All  pupils  who  are  able  to  read 
the  problems  may  take  the  test  without  help. 
If  you  separate  your  class  into  two  groups,  follow 
the  procedure  suggested  on  page  54  in  this  Manual. 


a 

b 

c 

d 

e 

297,  R2 

629,  R4 

396,  R4 

5)1)984 

828,  R4 

765, 

1.  4)17190 

6)37778 

7)5)800 

9)6)890 

687,  R2 

825,  R4 

687,  R1 

976,  R3 

487,: 

2.  8)57498 

5)47129 

7)4)810 

9)8)787 

8)3)902 

Set  29.  Uneven  division;  3-  or  4-place  quotients  with  ze 

$1.50 

1,271,  R3 

$9.74 

1,453,  R3 

$9.72 

1.  5)$T50 

7)8)900 

5)$48.70 

6)8)721 

7)$68.04 

$9.57 

1,410,  R2 

$7.62 

1,467,  R2 

$5.19 

2.  6)$57.42 

5)7)052 

8)$60.96 

4)5,870 

9)$46.71 

2,906,  R2 

906,  R2 

2,060 

3)6/180 

1,002,  R1 

1,200, 1 

3.  3)8)720 

8)7)250 

7)7)013 

8)9)607 

Book  Lesson  (bottom  of  page  79).  Computa- 
tion Test  2.  Written  work.  Before  pupils  copy 
and  work  the  examples  in  this  test,  have  them  note 
that  all  processes  are  included  so  they  will  need  to 
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watch  carefully  the  signs  and  words  which  indicate 
the  process  to  use.  This  test  contains  skills  re- 
viewed in  both  Chapters  1 and  2.  You  may  wish 
to  outline  on  the  board  the  examples  in  each  proc- 
ess, as  below. 

Addition  13,  16 

Subtraction  1,  4,  6,  9,  14 

Multiplicadon  2,  5,  7,  10,  12,  18 

Division  3,  8,  11,  15,  17 

Differentiations  and  Extensions.  Use  the  ta- 
ble at  the  right  to  find  per  cents  for  the  individual 
test-record  cards. 


TABLE  OF  PER  CENTS  FOR  CHAPTER  2 SCORES 


Score 

Per  Cents  for 
Problem 

Test  2 

Score 

Per  Cents  for 
Computation 
Test  2 

Score 

Per  Cents  for 
Computation 
Test  2 

1 

14 

1 

6 

10 

56 

2 

29 

2 

11 

. 11 

61 

3 

43 

3 

17 

12 

67 

4 

57 

4 

22 

13 

72 

5 

71 

5 

28 

14 

78 

6 

86 

6 

33 

15 

83 

7 

100 

7 

39 

16 

89 

8 

; 44 

17 

94 

9 

50 

18 

100 
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A fraction  chart  will  help  pupils  discover  the 
equivalents  for  thirds,  sixths,  and  twelfths  in  a 
meaningful  way. 


Teaching  Chapter  3 of  Grade  5 


Introduction 

i In  Chapter  3,  the  review  and  reteaching  of  the 
j work  presented  in  Grades  3 and  4 is  completed. 
The  principal  purpose  of  Chapter  3 is  to  provide  a 
; foundation  of  basic  fraction  meanings  which  will  be 
j needed  for  success  in  adding  and  subtracting  frac- 
j tions  and  mixed  numbers  in  succeeding  chapters. 

I.  Learning  Outcomes  in  Chapter  3 

1.  Knowledge  and  use  of  equivalents  in  these 
tables  of  measures:  linear;  liquid;  dry;  time; 
temperature 

2.  Ability  to  work  multiplication  examples  of 
the  following  types,  both  when  the  multiplicand 
does  and  does  not  represent  a money  number: 

a.  Multiplicand  a 2-place  number,  multiplier  an 
even  tens  number  (20,  30,  40,  etc.) 

b.  Multiplicand  a 2-place  number,  multiplier  com- 
posed of  tens  and  ones 

c.  Multiplicand  a 3-place  number,  multiplier  any 
i 2-place  number 

I d.  Multiplicand  a 4-place  number,  multiplier  any 
1 2-place  number 

! 3.  Ability  to  identify  and  use  fractional  units, 

like-  and  unlike-fractions,  equal  fractions,  improper 
j fractions,  and  mixed  numbers 

4.  Ability  to  add  and  subtract  like-fractions  with 
denominators  to  16 

5.  Ability  to  solve  problems 

6.  Understanding  of  various  specific  concepts, 
generalizations,  relationships,  and  skills 

7.  Desirable  emotionalized  responses  (attitudes, 
appreciations,  values) 

II.  The  Nature  of  the  Major  Outcomes 

Knowledge  and  Use  of  Equivalents  in  the 
Tables  of  Measures  (pages  80-87) 

In  Grades  3 and  4,  pupils  learned  to  appreciate 
the  value  of  using  some  type  of  reference  measure 
i as  a guide  in  estimating  distances.  They  used  the 
; finger  inch,  the  arm  foot,  and  the  body  yard.  In 
Grade  5,  other  reference  measures  are  established 
and  used:  1 foot,  the  length  of  a man’s  shoe; 

I 30  inches,  the  height  of  the  teacher’s  desk;  7 feet, 
j the  height  of  the  door;  30  feet,  the  length  of  the 
i classroom ; 1 pound,  the  weight  of  a book ; and 


1 ounce,  the  weight  of  4 new  pencils.  Pupils  are 
directed  to  establish  a reference  measure  for  1 mile 
by  locating  a place  which  is  about  a mile  from 
school  and  familiar  to  all. 

The  meaning  of  perimeter  is  introduced  and 
linear  measures  are  used  in  finding  perimeters. 
Pupils  know  that  only  like-units  can  be  added  or 
subtracted,  so  it  becomes  necessary  to  change  meas- 
ures from  one  unit  to  another  in  some  perimeter 
problems  and  in  some  word  problems. 

Pupils  also  gain  practice  in  reading  a thermom- 
eter and  in  finding  differences  in  temperatures. 

Ability  to  Work  Multiplication  Examples 
Having  2-place  Multipliers  (pages  88-92, 
94-98,  125) 

Although  the  multiplication  of  a 2-place  num- 
ber by  a 2-place  number  was  introduced  in  Grade  4, 
a complete  redevelopment  of  this  work  is  given  in 
Grade  5.  In  the  redevelopment,  pupils  discover 
the  short  cut  for  multiplying  any  whole  number 
by  10  (annex  a zero  at  the  right  of  the  whole  num- 
ber). Then  they  bring  to  bear  their  understanding 
of  place  value  to  make  meaningful  and  logical  the 
placement  of  the  ten’s  partial  product  when  the 
multiplier  is  a 2-place  number.  Pupils  are  encour- 
aged to  retain  the  zero  as  a place-holder  in  the  ten’s 
partial  product  as  long  as  they  need  it,  but  the  rule 
for  the  placement  of  partial  products  without  the 
zero  as  a place-holder  is  also  introduced. 

With  the  introduction  of  3-  and  4-place  multi- 
plicands, the  number  of  multiplications  is  increased 
and  consequently  there  are  more  chances  of  making 
errors.  However,  no  new  understandings  are 
needed  and  pupils  are  urged  to  check  each  exam- 
ple to  try  to  eliminate  errors. 

The  Ability  to  Identify  and  Use  Fractional 
Units,  Like-  and  Unlike-Fractions,  Equal 
Fractions,  Improper  Fractions,  and  Mixed 
Numbers  (pages  101-103,  106-108,  110-111, 

114-118) 

In  studying  measurement  tables  on  pages  81-87, 
pupils  learn  that  each  table  contains  units  of  dif- 
ferent sizes.  For  example,  the  quantity  of  milk 
in  a container  could  be  expressed  (or  measured)  in 
quarts,  pints,  or  cups.  It  could  also  be  expressed  in 
\ or  \ cups.  When  the  measurement  units  are  \ or 
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\ cups,  we  can  say  that  we  are  using  a fractional 
unit.  If  a pitcher  contained  three  \ cups,  we  use 
the  multiple  fraction  f cup  to  tell  the  amount  it 
contained,  just  as  3 cups  means  3 times  the  unit 
1 cup. 

While  the  terminology  “fractional  unit”  may  be 
new  to  you,  it  is  important  that  you  develop  the 
concept  carefully  and  emphasize  its  meaning  and 
use  whenever  you  are  dealing  with  fractions.  Just 
as  3 yards  and  3 inches  are  not  equal  amounts  be- 
cause the  units  1 yard  and  1 inch  are  different  sizes, 
so  § yd.  and  | yd.  are  not  equal  amounts  because 
the  fractional  units  \ yd.  and  \ yd.  are  different 
sizes. 

In  comparing  unlike-fractions  (fractions  with 
different  fractional  units)  pupils  discover  that  the 
larger  the  denominator,  the  smaller  is  the  size  of 
the  fractional  unit.  Changing  a fraction  to  an  equal 
fraction  with  higher  terms  can  be  taught  meaning- 
fully when  pupils  realize  that  larger  numbers  for 
the  terms  indicate  smaller  fractional  units  and 
more  units. 

Equal  fractions  are  studied  in  families  from 
charts,  and  pupils  have  many  experiences  in  trans- 
forming fractions  from  one  unit  to  another.  No 
attempt  is  made  in  this  chapter  to  develop  the 
Golden  Rule  of  Fractions — but  some  of  the  more 
capable  children  will  probably  discover  and  use  it 
on  their  own. 

Improper  fractions  and  mixed  numbers  are  de- 
veloped by  picturing  parts  of  equal  circles  and 
through  the  use  of  a number  line  (ruler)  with  each 
inch  divided  into  fractional  parts.  Pupils  then  ob- 
tain varied  experiences  in  counting  by  halves, 
fourths,  and  eighths,  and  by  thirds  and  sixths. 
In  this  way  they  are  prepared  for  addition  of  frac- 
tions with  sums  greater  than  1 . 

Ability  to  Add  and  Subtract  Like-Fractions 
with  Denominators  to  16  (pages  109-111, 
119-120) 

In  their  work  with  whole  numbers,  pupils 
learned  that  only  terms  of  the  same  positional 
value  (like-terms  or  like-units)  could  be  added — 
ones  to  ones,  tens  to  tens,  etc.  The  same  funda- 
mental principle  was  applied  in  work  with  standard 
measurement  units — yards  are  added  to  yards,  feet 
to  feet,  etc.  Now  the  principle  will  operate  in  still 
another  area.  Pupils  will  learn  that  only  fractions 
with  the  same  fractional  unit  can  be  added — halves 


to  halves,  thirds  to  thirds,  etc.  Pupils  who  under- 
stand that  the  denominator  of  the  fraction  indicates 
the  name  and  the  size  of  the  parts  to  be  added 
readily  discover  that  the  numerators  of  the  ad- 
dends tell  how  many  of  the  like-units  are  to  be 
combined.  This  generalization  is  developed  by 
having  pupils  use  words  instead  of  numbers  in 
making  records:  3 eighths  + 5 eighths  = 8 eighths; 
3 tenths  + 6 tenths  = _?_  tenths;  and  so  on. 

Since  the  same  basic  principles  apply  in  sub- 
traction as  in  addition,  the  two  processes  are  pre- 
sented together  on  pages  109  and  111.  After  pupils 
learn  that  improper  fractions  may  be  changed  to 
mixed  numbers,  they  can  and  do  add  fractions  in 
examples  in  which  the  sum  is  equal  to  or  greater 
than  1. 

Many  opportunities  are  presented  throughout 
the  work  with  fractions  for  verifying  the  results  of 
thinking  by  manipulating  fractional  parts  of  ob- 
jects, by  using  pictures,  or  by  adding  and  subtract- 
ing on  a number  line. 

Ability  to  Solve  Problems  (pages  83-87,  89, 
96-99,  105,  112,  124,  126) 

The  problem-solving  program  is  carried  forward 
steadily  and  consistently  in  this  chapter  by  pro- 
viding pupils  with  many  opportunities  to  utilize 
problem-solving  helps  presented  in  Chapters  1 and 
2,  and  by  the  introduction  of  new  types  of  exercises 
which  stimulate  pupils  to  analyze,  to  reason,  and 
to  evaluate. 

A large  proportion  of  the  problems  we  solve  in 
life  situations  contain  numbers  which  refer  to  units 
in  some  table  of  standard  measures.  This  chapter 
provides  for  the  development  of  understandings 
and  knowledge  of  the  facts  in  the  tables,  and  for 
development  of  skill  in  changing  from  one  unit  to 
another. 

Problems  with  some  data  missing,  and  others 
containing  unnecessary  facts,  are  included  in  this 
chapter.  For  problems  of  the  first  type,  pupils  are 
asked  to  supply  information  (sensible  prices,  dis- 
tances, weights,  etc.)  from  the  background  of  their 
own  experiences.  Problems  of  the  latter  type  are 
practical  in  that  pupils  must  disregard  irrelevant 
data  just  as  in  life  situations. 

The  following  problem-solving  helps  are  re- 
viewed: 

a.  Use  of  pictures  and  diagrams  as  an  aid  in  sensing 
number  relationships 
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b.  Experience  in  formulating  questions  to  make 
problems  of  a specified  kind  in  order  to  develop  an 
understanding  of  the  nature  of  each  process 

c.  Analysis  of  generalized  problems  (problems  with- 
out numbers) 

Understanding  of  Various  Specific  Concepts, 
Generalizations,  Relationships,  and  Skills 


1 . Concepts  and  essential  technical  terms: 


altitude 

ounce 

best  form  for  fractions 

partial  product 

block 

peck 

bushel 

perimeter 

day 

pint 

j degree 

proper  fraction 

dimensions 

quart 

i equal  fractions 

rectangle 

first  partial  product 

reference  measure 

foot 

related  products 

fractional  unit 

second  (unit  of  time) 

gallon 

second  partial  product 

'j  higher  terms  in  fractions 

square 

j hour 

temperature 

1 improper  fraction 

ton 

like-fractions 

unit  of  measure 

lower  terms  in  fractions 

unlike-fractions 

mile 

weight 

I minute 

whole  product 

mixed  number 

yard 

net  weight 

zero  degrees 

2.  Important  relationships 

and  generalizations. 

The  generalizations  appearing  in  Chapter  3 will 
be  found  on  the  following  pages  in  the  text  (and 


on  the  corresponding  reproduced  pages  in  this 
Manual):  86,  88,  90,  93,  94,  95,  101,  102,  103,  107, 
109,  115,  119,  120,  123. 

3.  Understandings  and  skills  beyond  those  listed: 

a.  Ability  to  find  a missing  factor  when  the 
product  and  the  other  factor  are  known  (page  93) 

b.  Understanding  the  way  a given  product 
changes  if  either  factor  is  made  2,  or  3,  or  4 times 
as  large  (page  94) 

c.  Ability  to  find  fractional  parts  of  numbers 
when  multiple  fractions  are  involved — as  in  f of 
72;  f of  16  oz.;  etc.  (pages  104  and  105) 

d.  Understanding  that  a fraction  means  division, 
the  numerator  being  the  dividend  and  the  denomi- 
nator the  divisor  (pages  122  and  123) 

e.  Ability  to  use  fractions  to  make  comparisons 
by  division  (page  124) 

Desirable  Emotionalized  Responses  (Atti- 
tudes, Appreciations,  Values) 

In  this  chapter  pupils  should  gain  an  apprecia- 
tion of  the  social  value  of  standard  units  of  measure. 
They  should  also  come  to  realize  that  present-day 
achievements  in  science  and  industry  have  been  de- 
pendent upon  man’s  ability  to  invent  effective 
measuring  systems  and  instruments. 

Pupils  should  by  now  be  gaining  increased  con- 
fidence in  their  own  ability  to  discover  and  use 
number  relationships  in  the  solution  of  problems. 


How  Do  We  Measure? 


Inventory  .[( 

1.  Which  picture  on  the  bulletin  board  illustrates  the  use  ( 
a measure  of  weight?  of  length?  of  time?  of  dry  materials 
of  liquids? 


2.  In  all  kinds  of  measuring,  we  use  units  of  measure.  T1 
foot  is  a unit  of  length  for  measuring  other  lengths;  the  poun 
is  a unit  of  weight  for  measuring  other  weights;  and  so  on.  Nan 
some  other  units  of  measure  and  tell  how  they  are  used. 

All  measures  have  large  and  small  units.  The  unit  we  ui 
depends  upon  what  we  want  to  measure.  In  doing  the  measurin 
we  find  out  how  many  times  the  unit  is  used. 


4.  Jerry  said,  “To  finish  the  border  for  the  bulletin  board, 
need  about  36  inches  more.”  36  inches  = A.  feet,  or  yar 


5.  The  length  of  the  bulletin  board  is  5 feet,  or  JaO.  inch* 
The  length  and  the  width  are  called  the  dimensions  of  t] 
bulletin  board. 


6.  Name  the  units  in  each  column  in  order  of  size. 


a 

b 

c 

d 

e 

ton  3 

foot  2 

quart  3 

peck  3 

minut 

ounce/ 

yard3 

cup/ 

pint  (dry)/ 

day  H- 

pound  2 

mile  4/ 

gallon// 

bushel  ¥■ 

hour,; 

inch/ 

pint  2 

quart  (dry)  2 

secon< 

7.  In  each  column  above,  tell  how  many  of  each  unit  it  tak 
to  make  the  next  larger  unit.  (Use  page  327  for  help.) 

8.  Find  clippings  from  magazines  and  make  drawings  for  yo 
bulletin  board  to  show  the  different  units  of  measure  you  u 

9.  Make  a table  exhibit  also.  On  it  put  pint,  quart,  and  gall 
containers;  pint,  quart,  peck,  and  bushel  containers;  a tape  me; 
ure;  a 6-foot  rule;  and  any  other  measuring  tools  you  ha 
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Teaching  Pages  80,  81,  and  82 

Pupil’s  Objectives:  (a)  To  review  the  meaning 
and  use  of  standard  units  of  measure  in  linear, 
liquid,  weight,  time,  and  dry  measurement  tables; 
( b ) to  gain  practice  in  estimating  by  using  certain 
known  measurements  as  reference  measures ; ( c ) to 
gain  skill  in  making  accurate  measurements  with 
common  measuring  instruments. 


Background.  The  text  material  may  be  supple- 
mented by  a wide  variety  of  activities  such  as  select- 
ing reference  measures,  estimating,  measuring  to 
the  required  degree  of  accuracy,  and  comparing 
measurements  when  changing  to  a common  unit 
of  measure  is  necessary. 

In  Grades  3 and  4,  pupils  used  the  following  ref- 
erence measures  which  should  be  reviewed  and 
used  in  estimating:  the  finger  inch,  the  hand  span, 
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Using  Reference  Measures 

5 [O] 

Miss  Hill’s  pupils  use  measurements  they  know  to  help  in 
liking  rough  estimates  of  measurements  they  do  not  know, 
tey  call  their  known  measurements  reference  measures. 

Here  are  some  of  the  reference  measures  they  use: 

1 foot,  about  the  length  of  a man’s  shoe 
7 feet,  about  the  height  of  the  door 
30  inches,  about  the  height  of  the  teacher’s  desk 
30  feet,  about  the  length  of  the  classroom 
1 pound,  about  the  weight  of  a book 
1 ounce,  about  the  weight  of  4 new  pencils 
[W] 

Make  a list  of  reference  measures  for 
jir  own  use.  If  you  need  to,  use  your 
erence  measures  in  deciding  what  units 
[write  for  Ex.  1 to  10. 

,i  1.  Jim  is  59JrtchiXaX\.. 

2.  The  kitchen  is  12  fe&t  long. 

3.  The  candy  bar  weighs  3 omc&. 

; 4.  A bag  of  potatoes  weighs 
j 5.  The  roast  of  meat  weighed  5 

6.  The  pencil  is  Imh*  long. 

7.  Mary  used  cloth  for  her  Indian  costume. 

8.  The  envelope  is  long  and  4/^&wide. 

9.  The  indoor  swimming  pool  is  long. 

0.  The  box  of  potato  chips  weighs  8 omx&. 

stimate,  then  measure  the  dimensions  (length  and  width)  of 

11.  a picture  in  your  room.  13.  a paper  napkin. 

12.  your  bulletin  board.  14.  a blotter. 

82 — — 

the  arm  yard  and  body  yard,  and  the  weight  of  a 
book  as  a one-pound  reference  measure.  On 
page  82  of  the  text,  some  new  reference  measures 
are  introduced.  Pupils  ought  to  be  able  to  suggest 
many  of  these  new  reference  measures  without  the 
help  of  the  text,  but  be  sure  they  realize  that  refer- 
ence measures  are  only  approximations. 

Whenever  possible  pupils  should  be  provided 
with  many  opportunities  to  discover  relationships 
among  units  in  a measurement  table  before  under- 
taking memorization  of  the  facts  themselves. 

Probably  no  other  part  of  the  arithmetic  text 
requires  as  many  supplementary  activities  as  does 
the  teaching  of  measurement.  To  gain  accurate 
concepts  of  the  standard  units  of  measure,  pupils 
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must  engage  in  first-hand  experiences  in  using  ap- 
propriate measuring  instruments. 


Teacher’s  Preparation 

1.  Enlist  the  help  of  your  pupils  in  obtaining 
various  types  of  measuring  instruments  for  display 
and  use: 


foot  rulers 

yardsticks 

tape  measures 

folding  rules 

a 25-foot  measuring  tape 

a kitchen  scale 


a scale  for  weighing  letters 
in  ounces 

pint,  quart,  and  gallon  con- 
tainers 

quart,  peck,  and  bushel 
containers 


2.  Obtain,  also,  less  common  measuring  instru- 
ments such  as  a micrometer,  light  meter,  etc.,  for 
they  are  interesting  and  challenging  to  pupils. 

3.  Prepare  in  advance  your  own  bulletin-board 
exhibit  of  pictures  to  illustrate  measurement  ac- 
tivities. Include  clippings  and  price  lists  which 
utilize  different  units  of  measure. 


Pre-book  Lesson 

1 . Summarize  on  the  board  the  units  of  measure 
for  each  of  the  tables  illustrated  in  your  bulletin- 
board  exhibit  and  in  the  one  pictured  on  page  80 
in  the  text.  Let  pupils  suggest  other  measurement 
units  from  their  experience  and  add  these  to  the 
list  on  the  board. 

2.  Review  the  use  of  reference  measures  used  in 
previous  grades  by  having  pupils  estimate  the 
length  and  width  of  (a)  their  arithmetic  book  by 
using  their  finger  inch  (the  length  of  the  second 
joint  of  their  first  finger);  ( b ) their  desk,  using 
their  hand  span;  ( c ) a large  table,  by  using  their 
arm  yard. 

Record  the  estimates  on  the  board,  and  then 
have  pupils  use  a ruler  or  a yardstick  to  find  the 
exact  measurements.  Compare  the  estimates  with 
the  exact  measurements. 

3.  Have  pupils  estimate,  then  find  the  exact 
weight  of  a dictionary,  a potted  plant,  book  ends, 
a jar  of  water,  a bag  of  sand,  and  a bag  of  nails. 

Book  Lesson  (pages  80  and  81).  Ex.  1-9:  Oral 
work. 

a.  As  the  kind  of  measure  illustrated  by  each 
picture  on  page  80  is  discussed,  have  pupils  tell 
other  situations  in  which  units  from  the  same 
measurement  table  might  be  used.  If  you  have 
an  appropriate  bulletin-board  exhibit  in  your  room, 
pupils  may  refer  to  it. 
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b.  After  Ex.  4 and  5 have  been  discussed,  let 
pupils  find  out  how  much  material  would  be  needed 
to  put  a border  around  a bulletin  board  in  your 
room.  Pupils  may  estimate  first,  and  then  measure 
to  see  how  close  their  estimate  is. 

c.  After  Ex.  6 and  7 have  been  discussed,  place 
equivalents  for  each  unit  on  the  board. 

Book  Lesson  (page  82).  Top  of  page:  Oral 
work.  Ex.  1-14:  Written  work. 

Differentiations  and  Extensions 

1 .All  children  may 

a.  work  in  pairs  in  measuring  each  other,  using 
a measuring  tape  pasted  against  a casing  as  in  the 
picture  on  page  82  in  the  text.  Measurements  may 
be  given  in  feet  and  inches,  or  in  inches  alone. 

b.  weigh  themselves,  if  a scale  is  available. 
Have  each  child  make  out  a 3"  by  5"  card  contain- 
ing his  name,  age,  height,  and  weight,  as  well  as 
size  he  takes  in  shoes,  gloves,  and  other  articles  of 
clothing.  Utilize  the  data  on  the  cards  in  formulat- 
ing problems  for  children  to  work  as  you  review 
measurement  from  time  to  time. 

c.  use  the  weights  of  the  children  (rounded  to 
the  nearest  pound)  and  find  the  sum  of  the  weights 
of  all  the  girls  in  the  room  and  of  all  the  boys  in 
the  room.  They  may  then  determine  whether  all 
together  weigh  more  or  less  than  a ton.  An  esti- 
mate may  be  made  and  checked  by  actual  com- 
putation. 

d.  find  the  average  weight  of  the  girls  in  a row; 
of  the  boys  in  a row. 

2.  Slower  learners  may  make  tape  measures. 
Provide  a yardstick  and  a strip  of  white  tape  1 yard 
long  as  a guide.  Fractional  parts  of  an  inch  should 
not  be  required — only  the  inch  divisions. 

3.  More  capable  children  may 

a.  prepare  reports  on  the  history  of  measures 
and  the  development  of  the  use  of  standard  units 
of  measure. 

b.  estimate  the  length  and  the  width  of  the 
school  playground  by  pacing;  then  find  the  exact 
measurements  by  using  a 25-foot  tape. 

c.  find  the  meanings  of  the  terms  net  weight  and 
gross  weight. 

d.  use  a scale  and  weigh  out  one  pound  of  dry 
beans  to  make  a beanbag.  This  one-pound  bean- 
bag  may  be  passed  around  for  all  children  to  lift 
as  a means  of  obtaining  a feeling  for  the  weight 
of  a one-pound  object. 


How  Far  Is  a Mile? 


Meaning;  reference  measure  [0 

Tom  said,  “The  library  is  just  1 mile  from  our  school.  Mj 
father  measured  the  distance  with  the  speedometer  on  our  car.’ 

“Then  I can  walk  a mile  in  20  minutes,”  said  Jim.  “It  take; 
me  that  long  to  walk  from  school  to  the  library.” 

Andy  said,  “I  can  ride  a mile  on  my  bike  in  7 minutes.” 

“The  library  is  10  blocks  from  school,  so  there  must  b< 
about  10  blocks  in  a mile,”  said  Helen. 

Miss  Hill  said,  “Not  all  blocks  are  the  same  length.  Some- 
times there  are  more  than  10  blocks  in  a mile,  sometimes  fewer.’ 

1 mile  (mi.)  = 5,280  feet  (ft.)  1 mile  = 1,760  yards  (yd.) 

1.  Think  of  some  place  about  1 mile  from  your  school.  Us< 
this  distance  as  your  reference  measure  for  1 mile. 

2.  Now  name  a place  about  10  miles  from  your  school. 

3.  How  many  miles  do  you  ride  or  walk  coming  to  school? 

4.  If  you  walk  8 blocks,  each  600  feet  long,  have  you  walkec 
more  orllesslthan  1 mile?  How  much  more  or  less  than  1 mile 

5.  Jim  roller-skated  8 blocks,  each  700  feet  long.  How  mud 
more  or  less  than  a mile  did  he  skate  ^320^.  /mcie/ 

6.  An  airplane  was  flying  at  a height,  or  altitude,  of  10,000  ft 
How  many  feet  more  or  less  than  2 miles  high  was  it 

83 

Teaching  Page  83 

Pupil’s  Objective:  To  gain  a clearer  under- 
standing of  the  mile  as  a measurement  unit  for 
distances. 

Teacher’s  Preparation.  Anticipate  this  lesson 
by  locating  a place  that  is  about  a mile  from  the 
school,  a place  that  is  a half  mile  from  school,  and 
one  that  is  a quarter  mile  from  school.  Discover, 
also,  the  distances  to  places  known  to  the  children, 
such  as  the  railroad  station,  the  library,  the  fire 
station,  a store,  or  a neighboring  school. 
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Pre-book  Lesson 


1.  Suggest  that  the  children  have  their  parents 
help  them  to  tell  by  using  an  automobile  speed- 
ometer how  far  it  is  from  their  house  to  places  that 
range  from  one  to  ten  miles  away.  As  pupils  bring 
in  information,  record  it  where  others  will  see  it 
and  become  interested  in  obtaining  measurements 

: of  their  own. 

2.  Either  before  or  after  studying  page  83  in  the 
i text,  encourage  children  to  discover  the  time  it 

takes  them  to  walk  \ mile  so  that  they  may  have  a 
reference  measure  for  estimating  other  distances. 

Bring  to  the  attention  of  the  pupils  any  road 
signs  in  the  vicinity  of  the  school  which  indicate 
i distances  to  near-by  towns.  Pupils  who  have  trav- 
i eled  to  one  of  these  places  may  tell  the  approximate 
time  it  took  them  to  make  the  trip.  A table  may  be 
| made  showing  distances  and  travel  time.  In  Chap- 
ter 4,  pages  144-145,  distance,  time,  and  rate  rela- 
| tionships  are  studied,  and  the  records  accumulated 
{ will,  therefore,  be  useful  later  on. 

Book  Lesson.  Ex.  1-3:  Oral  work.  Ex.  4-6: 
Written  work. 

Differentiations  and  Extensions 

1.  More  capable  children  may  be  given  assign- 
ments such  as  these: 

1a.  Draw  a simple  map  of  the  community  in 
which  the  school  is  located  and  indicate  on  the 
map  distances  of  well-known  places  that  are  one 
to  twenty  miles  from  the  school. 

b.  Bring  road  maps  to  school  to  read  to  the 
class.  Distances  between  places  may  be  compared. 

c.  Take  speedometer  readings  when  starting  on 
trips  and  when  returning  in  order  to  find  distances 
traveled. 

Teaching  Page  84 

Pupil’s  Objectives:  To  learn  (a)  the  meaning 
and  use  of  the  degree  as  a unit  of  measure  for  tem- 
i perature;  (b)  to  read  a thermometer  accurately; 

(c)  to  find  differences  in  temperatures;  (d)  the 
i freezing  and  boiling  points  of  water. 

Pre-book  Lesson 

1 . Discuss  the  weather  and  have  pupils  tell  what 
they  think  the  temperature  is  outside  and  inside. 
Then  have  pupils  compare  thermometer  readings 
I with  their  estimates.  Record  the  readings  on  the 


How  Hot?  How  Cold? 

Measuring  with  a thermometer  [O] 

How  hot  or  cold  is  it?  The  thermom- 
eter tells  you.  It  measures  temperature. 

The  liquid  in  the  tube  of  the  ther- 
mometer goes  up  when  the  temperature 
becomes  warmer,  and  down  when  it  be- 
comes colder.  When  the  top  of  the  liquid 
is  opposite  the  line  marked  50  on  the 
scale,  we  say  that  the  temperature  then 
is  50  degrees  (50°).  This,  of  course,  J 
means  50°  above  0°. 

1 . What  temperature  does  the  ther- 
mometer in  the  picture  show?  70° 

2.  Between  50°  and  60°  on  the  ther- 
mometer scale  there  are  JD3  degrees. 

3.  What  would  the  temperature  be 
if  the  liquid  in  the  thermometer  at  the 
right  were  at  A ?f<7°at  B7S2‘ at  C?/0° 

4.  When  it  was  30°  in  New  York,  it 
was  75°  in  Honolulu,  or  -45°  warmer. 

5.  Will  water  freeze  at  10°  above  0°?^ 

6.  In  some  places  it  may  be  as  hot  as 

100°  in  summer  and  as  cold  as  20°  below 

zero  in  winter.  This  ois  a difference  of 

how  many  degrees  ?f^hy  do  you  add  to  find  the  difference  ?y 
3pUmv/00°jtcr0  J00 0cLMdfarm/00fr200y6d4wii 

7.  What  would  you  say  about  .the  climate  of  a city  whose 

. sUHX/wn/ 

temperature  averages  68  in  winter  and  82  in  summer How 
much  difference  in  temperature  is  this?/4*e 

8.  The  radio  announcer  said,  “The  temperature  at  6 o’clock 
was  28°,  which  is  a drop  of  20°  since  noon.”  What  was  the 
temperature  at  noon?^e 
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board  and  emphasize  the  degree  as  the  unit  of 
measure  for  temperature. 

2.  Place  on  the  board  the  part  of  the  newspaper 
weather  report  that  gives  the  daily  temperatures  in 
large  cities.  Select  cities  with  widely  varying  tem- 
peratures and  discuss  reasons  for  these  variations 
and  their  effect  upon  the  activities  of  people  in 
these  cities.  For  example,  on  a day  in  January,  a 
child  in  Chicago  might  be  ice-skating,  while  a child 
in  Miami  might  be  swimming. 

3.  Discuss  reasons  why  newspapers  publish  a 
daily  weather  forecast,  including  the  expected  high 
and  low  temperature  readings.  Have  pupils  list  as 
many  as  possible  of  the  different  kinds  of  thermom- 
eters in  use,  such  as  clinical  thermometers,  oven 
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thermometers,  cooking  thermometers,  automobile 
temperature  gauges,  and  the  like. 

Book  Lesson.  Ex.  1-8:  Oral  work. 

Differentiations  and  Extensions 

1 .All  children  may  work  a set  of  problems  deal- 
ing with  temperature  variations  or  involving  the 
facts  about  the  boiling  point  of  water  (212°),  the 
freezing  point  of  water  (32°),  and  a comfortable 
room  temperature  (68°-70°).  The  following  prob- 
lems are  illustrative: 

a.  What  is  the  difference  in  the  temperature  when 
it  is  25°  outside  and  80°  inside  the  house? 

b.  56°  is  how  much  warmer  than  freezing? 

c.  What  is  the  change  in  temperature  when  the  read- 
ing goes  from  5°  below  zero  to  15°  above  zero? 

2.  For  slower  learners , a large  cardboard  ther- 
mometer may  be  constructed.  Sew  a red  and  a white 
ribbon  end  to  end,  insert  through  slits  at  the  top 
and  bottom  of  the  scale,  and  join  the  free  ends  in 
back.  This  adjustable  thermometer  may  be  used 
to  demonstrate  the  following: 

a.  a 5°  drop  in  temperature  d.  5°  below  freezing 

b.  a 10-degree  rise  e.  5°  above  zero 

c.  5°  above  freezing  /.  4°  below  zero 

3.  More  capable  children  may  read,  record,  and 
make  graphs  to  show  the  hourly  variations  in  out- 
door temperature  from  9 a.m.  to  3 p.m. 

Teaching  Page  85 

Pupil’s  Objectives:  (a)  To  learn  the  meaning 
of  perimeter ; ( b ) to  find  perimeters  when  measure- 
ments are  given  in  like-units. 

Pre-book  Lesson 

1.  Present  a rectangular  picture,  chart,  or  map 
which  pupils  may  wish  to  frame  and  keep.  Point 
out  that  because  it  is  a rectangle  it  has  four  square 
corners  and  that  the  opposite  sides,  of  which  there 
are  two  pairs,  are  equal.  Have  pupils  measure  the 
length  and  width  and  find  the  amount  of  frame 
needed  by  any  method  they  suggest.  Introduce  the 
word  perimeter  to  mean  the  “distance  around.” 

2.  Emphasize  that  perimeter  means  the  distance 
around  four  sides  of  a rectangle  and  is  not  just  the 
sum  of  the  length  and  the  width.  To  dramatize 
this  idea,  let  pupils  stretch  a string  around  four 
sides  of  a framed  picture,  then  measure  the  length 
of  the  string  to  find  the  perimeter.  Do  the  same  to 
find  the  perimeter  of  a table  top.  Next,  let  them 


Finding  the  Perimeter  of  a Rectangle 

Meaning 

1.  The  bulletin  board  in  the  picture  on  page  80  is  shap 
like  a rectangle.  It  has  a frame  around  all  four  sides.  T 
distance  around  the  rectangle  is  its 
perimeter. 


2.  The  bulletin  board  is  5 ft. 
long  and  3 ft.  wide.  How  many  feet 
of  frame  were  used  for  it? 

To  find  the  perimeter  you  add: 

5 ft.  + 3 ft.  + 5 ft.  + 3 ft.  1 /£  ft. 


2 X 5 ft.  - 10  ft. 

2 X 3 ft.  = 6 ft. 
10  ft.  + 6 ft.  = /£_ 


5 ft.  + 3 ft.  = 8 ft. 
2 X 8 ft.  = Ik-  ft. 


3.  You  can  also  work  as  in  box  A 
or  box  B.  Tell  why  each  is  correct.^ 

4.  At  home,  Mary  has  a bulletin  board  27  in.  long  and  18 
wide.  How  many  inches  of  frame  did  it  take  On  the  boa 
find  the  answer  in  three  ways.^ 


5.  The  dimensions  of  Don’s  rabbit  pen  are  shown  below 
diagram  C.  Explain  how  to  find  its  perimeter. 


In  diagram  D below,  the  sign  ' means  “feet.”  In  diagr; 


E and  F,  the  sign  " means  “inches.’ 


l(o'  7V" 


6-8.  Using  the  dimensions  shown  in  diagrams  D,  E,  anq 
below,  find  the  perimeters  of  the  rectangles. 


9.  Diagram  F is  a rectangle.  Why  is  it  also^a_|gwor^ 


10-12.  Find  the  perimeter  of  a picture  in  your  room;  o: 
top  of  your  teacher’s  desk;  of  your  schoolroom.  „ , , 

13.  Make  a rule  for  finding  the  perimeter  of  a rectangle  A 


9" 
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find  the  perimeters  by  measuring  the  lengths  and 
widths. 

3.  Have  several  pupils  estimate  the  perimeter 

★Answers  Not  on  Reproduced  Page  85 

3.  We  can  multiply  in  box  A instead  of  adding  be- 
cause the  two  lengths  (5  ft.  each)  are  equal,  and  the 
two  widths  (3  ft.)  are  equal.  2X5  = 10;  2X3=6 
We  then  add  to  find  the  perimeter  or  total  of  the  four 
sides.  10  + 6 = 16 

In  box  B,  we  can  add  a length  and  a width  (5  + 3) 
and  multiply  (2  X 8)  to  find  two  sets  of  lengths  and 
widths. 

4.  (1)  27  in.  + 18  in.  + 27  in.  + 18  in.  = 90  in. 

(2)  2 X 27  in.  = 54  in.  (3)  27  in.  + 18  in.  = 45  in. 

2X18  in.  = 36  in.  2 X 45  in.  = 90  in. 

54  in.  + 36  in.  = 90  in. 


Changing  Units  of  Measure 

[O] 

' oan  said,  “Dad  put  in  the  corner  posts  for  our  chicken  pen. 
insured  the  length  of  the  pen.  It  is  just  3 yards.” 

The  width  is  just  6 feet.”  said  Paul,  “Now  let’s  both  find 
how  much  wire  fencing  we  need  to  buy.” 


. Could  the  children  find  the  perimeter  of  the  pen  without 


essing  both  dimensions  in  the  same  kind  of  uniti%rWhy? 


. Joan  changed  to  units  of  the  same  kind  by  expressing  her 
ds  in  the  smaller  unit,  feet.  How,  does.  Joanns  number  line 

Uxtft.  = -9.  ft. 


bx  A show  3 group: 


ill.  = 3 ft.  1 yd.  = 3 ft.  1 yd.  = 3 ft. 

1 yd.  1 yd.  1 yd. 

B 

3 ft.  = 1 yd.  3 ft.  = 1 yd. 

[ ^ ^ A ^ v ^ | 

_i — i i i — i — i — l — 4— i 

1 yd.  1 yd.  | 

| Paul  decided  to  change  his  6 feet  to  the  larger  unit,  yards. 
Paul’s  number  fine  in  box  B and  tell  how  many  groups  of 
ft  each  are  in  6 feet.  6 ft.  -f-  3 ft.  = 2 Each  group  of  3 feet 
||s  1 yard,  so  there  are  _2_  yards  in  6 feet. 

he  smaller  the  unit  of  measure,  the  more  units  we  need, 
o change  to  a smaller  unit  of  measure,  multiply. 

- he  larger  the  unit  of  measure,  the  fewer  units  we  need. 
o change  to  a larger  unit  of  measure,  divide. 


4.  On  the  board,  find  the  perimeter  of  the  pen  in  feet^Joan’s 
way  of  changing  the  units)  and  in  yards  (Paul’s  way)./#^<£. 

5.  On  the  board,  find  the  cost  of  the  fencing  wire  at  150  a 
foot  for  Joan  and  Paul’s  chicken  pen .$4.50 

6.  Now  find  the  cost  of  wire  at  250  a foot  for  a pen 

a.  12  ft.  long  by  6^mwid c,$/5.00  b.  5 ydl  by  9 ft.^/2 

Explain  how  to  work  problems  7 to  10.  Supply  the  needed 
numbers  from  the  tables  of  measures  on  page  327. 

7.  Each  of  32  children  had  a cup  of  milk.  How  many  pints^ 
of  milk  did  they  drinlt  reflow  many  quarts  ^How  many  gallons^ 

Use  the  number  of  pints  they  drank  to  find  the  number  of 
quarts,  and  the  number  of  quarts  to  find  the  number  of  gallons. 

8.  Sally’s  mother  took  a gallon  of  lemonade  to  a picnic. 
That  would  make  _/6_  cups  of  lemonade. 

In  this  problem  you  may  want  to  change  the  gallon  to  quarts, 
the  quarts  to  pints,  and  the  pints  to  cupd. 

9.  A storekeeper  cut  a 5-pound  cheese  into  8-ounce  pieces. 
How  many  pieces  did  he  get?/# 

10.  Jim  bought  3 packages  of  frozen  peas  weighing  10  oz. 
each.  Was  the  total  weight  as  much  as  2 pounds  ?%r 

[W] 

Now  go  back  and  write  the  work  for  problems  7 to  10. 

Practice  in  Changing  Measures 

(xAww  ai/tycjfod/) 

Which  is  more  and  how  much  more?A  For  Ex.  la,  think, 

“1  gal.  = 4 qt.;  2 X 4 qt.  = 8 qt.;  so  10  qt.  is  more  than  2 gal.” 

a b c 

1.  2 gal.  or  [10  qt)2<pb.  4 ft.  or  [50  in [50  oz.]  or  3 Vo.loj-. 

2.  [15  pk.|  or  2 bu.  3 yd.  or  [10  ft.) /-A-  40  da.  or  [6  wk|2^ 

3.  4 pt.  or [9  cups) /o.  (10  wk.]  or  2 mo.  2^4  15  pt.  or [8  qt.j/A^- 
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of  the  room  by  stepping  it  off.  They  should  then 
compare  this  with  the  exact  perimeter. 

4.  List  on  the  board  situations  involving  perim- 
eters, such  as  finding  the  length  of: 

a.  Picture  molding  needed  for  a room 

b.  Lace  needed  to  edge  a tablecloth 

c.  Colored  paper  needed  to  go  around  a plant  box 

5.  Help  pupils  see  that  the  shortest  method  of 
computing  perimeters  is  to  find  the  sum  of  the 
length  and  width,  then  multiply  this  by  two. 

Book  Lesson.  Ex.  1-5:  Oral  work.  Ex.  6-13: 
Written  work. 


Teaching  Pages  86  and  87 

Pupil’s  Objectives:  (a)  To  gain  practice  in 
using  facts  in  the  tables  of  common  measures; 
(, b ) to  learn  to  solve  problems  which  involve  chang- 
ing to  like-units  of  measure. 

Pre-book  Lesson 

1.  Formulate  and  have  pupils  solve  measure- 
ment problems  which  are  related  to  your  classroom 
activities.  Include  problems  which  involve  chang- 
ing from  larger  to  smaller  and  from  smaller  to 
larger  units.  As  pupils  discuss  and  solve  both  types 
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of  problems,  elicit  from  them  in  their  own  words 
the  generalizations  regarding  changing  measures 
given  on  page  86  in  the  text.  The  following  are 
examples  of  kinds  of  problems  which  may  be 
stated  and  solved: 

a.  To  make  cocoa  for  our  valentine  party,  we  shall 
allow  1 cup  of  milk  for  every  two  children  in  our  class. 
How  many  cups  of  milk  should  we  allow  for  40  children? 

b.  If  we  buy  the  milk  by  the  quart,  how  many  quarts 
must  we  buy? 

c.  The  8 bananas  Tom  brought  for  the  picnic 
weighed  2 pounds.  What  was  the  average  weight  of 
a banana? 

d.  How  many  1 -quart  thermos  jugs  of  lemonade  will 
be  needed  for  the  picnic  if  we  allow  a half-pint  for  each 
of  the  16  people? 

e.  Helen’s  mother  made  3 quarts  of  grape  juice  and 
put  it  in  pint  bottles.  How  many  bottles  did  she  fill? 

/.  Each  of  the  4 shelves  in  Helen’s  cupboard  are 
32  inches  long.  Helen  has  a 10-foot  roll  of  shelf  edging. 
Will  that  be  enough  for  all  of  her  shelves? 

Book  Lesson.  Ex.  1-10:  Oral  work.  Middle  of 
page  87:  Written  work.  Rows  1-3  (bottom  of 
page  87):  Written  work. 

Differentiations  and  Extensions.  More  capable 
children  may  try  to  work  Ex.  1-10  without  benefit 
of  the  class  discussion. 

Teaching  Page  88 

Pupil’s  Objectives:  To  review  or  learn  how  to 
multiply  any  1-  or  2-place  number  by  10  or  by  any 
even  tens  number  (i.e.,  10X4;  10X56;  30  X 8; 
30  X 75). 

Background.  This  page  starts  a series  of  lessons 
which  review  the  multiplication  of  any  2-place 
number  (including  money  numbers)  by  any  other 
2-place  number.  While  some  children  will  be  able 
to  cover  these  lessons  quickly,  others  will  need  to 
proceed  more  slowly  in  developing  the  skills  neces- 
sary for  future  work. 

Some  pupils  may  need,  as  a pre-book  lesson, 
an  extensive  review  of  the  steps  in  the  sequence 
leading  to  ability  to  multiply  a 2-place  number  by 
another  2-place  number.  For  your  convenience, 
the  review  steps  in  the  sequence  are  listed  below. 

a.  Multiplication  of  any  1-place  number  by  10. 
Objects,  then  pictures,  may  be  used  to  verify  that 
ten  4’s  = 40  and  four  10’s  = 40,  etc.  The  generaliza- 
tion that  reversing  the  factors  does  not  change  the  product 
should  be  reviewed. 


Multiplying  by  Even  Tens 

Meaning  [C 

1.  How  many  berry  bushes  will  Mr.  Kane  need  if  he  is  t 
plant  10  rows  with  8 bushes  in  a row? 

1 ten  X 8 has  the  same  product  as  8 X 1 ten,  so  10  X 8 =£i 

2.  How  many  bushes  are  needed  for  10  rows  of  36  bushes  each 
1 ten  X 36  = 3h>-  tens,  or  360.  Add  ten  36’s  to  check. 

3.  What  number  is  10  times  as  large  as  27??7048?^96:%07O 

4.  Tell  a quick  way  to  multiply  a whole  number  by  10.A 

5.  How  many  peach  trees  are  tj^gre  in  an  orchard  which  ha 
20  rows  with  34  trees  in  each  row?A  Find  20  X 34  by  adding 

Explain  the  two  other  ways  to  find  20  X 34  in  boxes  A and  B 
For  box  B,  think,  “20  = 2 tens.  2 tens  X 34  = 68  tens 
Make  68  in  the  product  mean  tens  by  writing  a 0 in  one’s  place.’ 

A 

Does  20  = 2 tens? 

2 tens  X 34  = _ ? _ tens 
Then  20  X 34  = 680. 


1 

6.  How  many  pencils  are  in  30  boxes  with  24  in  each  box 

7.  How  many  marbles  are  in  50  bags  with  32  in  each  bag 

8.  How  many  melons  are  in  60  boxes  with  18  in  each  box?^ 

You  multiply  by  even  tens  just  as  you  multiply  by 
ones  and  write  0 in  one’s  place  in  the  product  to  show 
that  the  product  means  tens. 

[V 

Multiply  in  Ex.  9 to  16,  as  in  box  B.  Check  as  in  box  A.  ^ 

9.  60  X 93S5W11.  40  X 785/2013.  50  X 89WL5.  80  X « 

J, 

10.  90  X 47^12.  70  X 564^14.  30  X 752,23016.  40  X 91 

88 

b.  Multiplication  of  any  1 -place  number  by  any  even 
tens  number  (20  X 6;  40  X 8).  The  generalization 
that  we  multiply  by  tens  just  as  we  multiply  by  ones,  but 
we  write  the  product  with  zero  after  it  to  make  it  mean  tens 
may  be  demonstrated  and  stated. 

c.  Multiplication  of  any  2-place  number  by  10  or  by 
any  even  tens  number  (10  X 68;  30  X 42;  50  X 80). 
Page  88  of  the  text  develops  this  step. 

Pre-book  Lesson 

1.  To  redevelop  steps  a and  b of  the  learning 
sequence  (see  Background),  let  children  solve  a 
group  of  classroom  problems  such  as: 

Tickets  for  our  school  festival  will  be  put  up  in 
packages  of  4,  6,  8,  and  10. 

a.  In  4 packages  of  10  each,  there  will  be  _?  _ 
tickets. 

4 X 1 ten  = 4 tens  4 X 10  = 40 


34  multiplicand 
x20  multiplier 
680  product 
(68  tens) 


108 


b.  In  10  packages  of  4 each,  there  will  be  _?_ 
tickets. 

1  ten  X 4 = 4 tens  10  X 4 = 40 


If  necessary,  use  tickets  and  let  slower  learners 
verify  the  fact  that  four  10’s  and  ten  4’s  give  the 
same  product.  Make  a picture  and  an  addition 
number  record,  as  in  box  A below,  to  help  clarify 
the  generalization  that  factors  may  be  reversed 
without  changing  the  product. 


Give  practice,  also,  on  10X6,  10X8,  10X5, 
etc.,  and  have  the  number  records  written  in  ver- 
tical form,  as  in  box  B. 

2.  To  redevelop  step  b,  use  problems  like  these: 

a.  In  20  packages  of  6 each,  there  will  be  _?_ 
tickets. 

2 tens  X 6 = 12  tens,  or  120 

b.  In  30  packages  of  8 each,  there  will  be  _?_ 
tickets. 

3 tens  X 8 = 24  tens,  or  240 

c.  In  40  packages  of  4 each,  there  will  be  _?_ 
tickets. 

4 tens  X 4 = 16  tens,  or  160 


Place  the  multiplication  records  on  the  board  in 
vertical  form,  as  in  box  C below. 

_________ 


c 

6 

8 

4 

X 20  ; 

X 30 

X 40 

120 

240 

160 

3.  To  introduce  step  c,  let  children  work  a group 
of  classroom  problems,  such  as: 

Our  colored  paper  comes  in  packages  of  24  sheets 
each  and  our  white  drawing  paper  in  packages  of 
36  sheets  each. 

How  many  sheets  of  colored  paper  are  there  in  10 
packages?  in  20  packages? 

How  many  sheets  of  white  paper  are  there  in  10 
packages?  in  20?  in  30?  in  50? 


First  record  the  horizontal  form  on  the  board 
for  each  example,  as  in  box  D below,  and  let  chil- 
dren use  the  longer,  complete  thought  pattern. 


Next  record  the  vertical  form,  as  in  box  E,  and 
see  whether  pupils  can  discover  a more  convenient 
way  of  multiplying  (i.e.,  write  zero  in  the  product 
to  hold  one’s  place,  then  multiply  by  the  tens  num- 
ber (2,  3,  etc.)  allowing  the  position  of  the  figures 
to  indicate  the  correct  place  value  of 
each  one). 

For  the  example  in  box  F at  the 
right,  the  thought  pattern  becomes 
“Write  zero  in  one’s  place.  6 X 7 = 42. 

Write  the  2 in  the  product  and  carry  4.  Six  X 4 
= 24,  and  4 (carried)  = 28.  Write  the  28  in  the 
product.” 

Book  Lesson.  Ex.  1-8:  Oral  work.  Ex.  9-16: 
Written  work. 

Differentiations  and  Extensions 


F 

47 
X 60 
2,820 


Make  certain  that  pupils  sense  the  basic  general- 
ization (given  in  dark  type  in  the  text)  about  multi- 
plying by  even  tens.  Let  pupils  give  it  in  their  own 
i'  words  if  they  can. 

Provide  as  much  oral  and  written  practice  as 
necessary  on  examples  of  the  type  given  below,  for 
it  provides  an  excellent  review  of  the  basic  multi- 
plication facts. 

9 6 7 6 40  90  4 8 50 

X 30  X 70  X 50  X 80  X 7 X 4 X 90  X 50  X 8 


1 . Slower  learners  may  study  basic  multiplication 
facts  which  have  not  been  learned  to  the  point  of 
automatic  response.  Study  cards  for  each  of  these 
facts  should  be  made.  Pupils  may  work  in  pairs 
on  these  difficult  facts. 

2.  All  children. 

a.  Place  on  the  board  the  examples  below.  Tell 
children  that  some  products  are  incorrect.  Ask 
them  to  locate  the  products  they  know  are  wrong 
and  to  tell  why  they  are  wrong.  Pupils  should  then 


generalize  that  the  product  always  has  a zero  in 
one’s  place  if  the  multiplier  is  a number  with  zero 
in  one’s  place. 

56  78  49  82  97  65  76  35 

X 20  X 10  X 30  X 60  X 50  X 40  X 80  X 60 

1,120  708  1,479  4,920  4,857  2,500  6,088  2,800 

b.  Have  pupils  write  correct  products  for  the 

examples  above. 

3.  More  capable  children  may  formulate  word 
problems  using  the  numbers  in  Ex.  9-12  on  page  88 
in  the  text. 

Teaching  Pages  89,  90,  and  91 

Pupil’s  Objectives:  To  review  or  to  learn 
(a)  that  with  a 2-place  multiplier  it  is  possible 
to  multiply  first  by  the  ones,  then  by  the  tens 
separately;  ( b ) how  to  multiply  any  2-place  num- 
ber by  another  2-place  number;  (c)  the  meaning 
of  the  term  partial  product. 

Background.  Page  89  prepares  pupils  for 
pages  90  and  91  by  reviewing  the  skills  of  multi- 
plying by  a 1 -place  number  and  by  an  even  tens 
number.  Spend  sufficient  time  on  pages  89  and  90 
to  insure  understanding  of  the  three  steps  (box  A, 
page  90)  in  multiplying  by  2-place  numbers.  Give 
oral  practice  in  identifying  and  explaining  each 
separate  step  when  an  example  has  been  worked 
in  the  consolidated  form,  as  in  box  B on  page  90. 

In  all  work  with  2-  and  3-place  multipliers, 
hold  pupils  to  high  standards  of  neatness  and 
organization  of  work  on  their  papers.  Insist  that 
pupils  use  ample  space  for  each  example,  show- 
ing side  work  if  necessary.  Careless,  crowded 
work  is  the  cause  of  many  errors  in  this  kind  of 
multiplication. 

If  pupils  need  to  write  the  numbers  they  carry 
as  they  multiply,  these  should  be  written  as  side 
work.  They  should  not  be  placed  above  the 
multiplicand. 

Book  Lesson  (page  89).  Ex.  1-4:  Oral  work. 
Bottom  of  page:  Written  work. 

Pre-book  Lesson  (pages  90  and  91) 

1.  Formulate  problems  similar  to  the  following 
and  have  pupils  try  to  work  them  independently: 

a.  24  schools  are  each  to  send  32  children  to  a con- 
cert. How  many  children  will  be  going  to  the  concert? 


Finding  Related  Products 

Readiness  for  multiplying  by  2-place  numbers 

Read  each  problem  below  and  tell  how  you  can  use  1 
answers  for  parts  a and  b to  find  the  answer  for  part  c jpMmj 

1.  Ruth  and  Martha  make  18  sandwiches  from  1 loaf  of  bre 
How  many  sandwiches  can  they  make  from  a.  6 loaves  of  brea 
b.  10  loaves ?/$?c.  10  and  6,  or  16  loaves  ?Z?f 

2.  A parking  lot  at  the  zoo  has  spaces  for  14  cars  in  each  rc 
How  many  cars  are  there  in  the  lot  when  a.  8 rows  are  fille 
b.  20  rows  are  filled?2ft?c.  28  rows  are  filled  ?J  72 


3.  Each  row  at  the  concert  will  seat  25  children.  How  mi 
children  can  sit  in  a.  7 rows?/75b.  10  rows?25#c.  17  rows 742 


4.  How  many  eggs  are  there  in  a.  8 dozen  ?%b.  40  doze 
c.  48  dozen  ~>57(o 


[W] 

Now  go  back  and  write  the  work 
for  Ex.  1 to  4.  The  work  for  Ex.  1 
is  started  for  you  in  the  box  at  the 
right. 


18  18  108 
X6  X10  +18( 
108  180 


89 


b.  Our  room  received  28  bottles  of  milk  on  each  of 
the  14  school  days  in  December.  How  many  bottles 
of  milk  did  our  room  receive  in  December? 

2.  Place  on  the  board,  discuss,  and  evaluate  all 
the  different  ways  your  pupils  worked  Ex.  a.  Be- 
cause of  the  readiness  work  on  page  89,  pupils  will 
probably  analyze  the  multiplier,  24,  as  2 tens  (20) 
and  4 ones.  If  they  do  not,  help  them  to  make  this 
analysis  and  to  do  the  multiplication  for  the  first 
two  steps  below.  Then  lead  them  to  see  how  the 
third  step  involves  adding  to  obtain  the  multiplier, 
24,  and  the  product,  768. 


no 


Using  Parts  of  the  Multiplier 

'2-place  multipliers  [O] 

1.  Each  table  in  a school  lunchroom  will  seat  16  children, 
{•w  many  children  can  be  seated  at  24  tables  ? 

Study  Box  A.  Tell  how  many  children  can  sit  at  4 tables^ 
20  tablesf  ^at  4 and  20,  or  24,  tables'.^24  X 16  =38 ¥ 

To  multiply  by  24,  as  in  box  A,  we  multiply  by  4 ones,  then 
(2  tens.  Then  we  add  these  two  products. 


yfultiply 

Multiply 

Add  the 

B 

16 

by  ones 

by  tens 

products 

X24 

16 

16 

64 

(4  X 16) — >64  first  partial  product 

X4 

X20 

+320 

(20  X 16) — >320  second  partial  product 

1 64 

320 

384 

384  whole  product 

Box  B shows  how  we  write  the  work  as  one  example.  The 
libers  64  and  320  are  parts  of  the  whole  product,  so  they  are 
l;d  partial  products. 

?6>0 

fi.  In  Ex.  C below,  5 X 43  =2/5  What  does  20  X 43  equal  ?A 
ijat  is  the  sum  of  the  partial  products?/, 015 

5.  Work  Ex.  D to  G on  the  board  to  check  the  partial  products, 
n add  to  find  the  whole  product  for  each  example. 


D 

E 

F 

G 

43 

86 

70 

38 

38 

X25 

X37 

X49 

X56 

X36 

, (5  x 43)— >215 

602 

630 

228 

228 

(20  x 43)— >860 

2580 

2800 

1900 

1140 

1,075 

3,182 

3, ¥30 

2,128 

1,338 

Tell  the  3 steps  needed  to  work  each  example  in  row  4.  For 
Ex.  4a  say,  “Find  5 X 58  and  40  X 58.  Then  add  these  two 
partial  products.” 

abcdef  gh 

4.  58  69  85  90  67  58  94  78 

X45  X73  X 16  X32  X48  X76  X38  X96 

5.  Study  the  examples  in  row  7 below.  Why  are  there 

decimal  points  and  dollar  signs  in  the  products  gM 

6.  How  many  places  are  there  at  the  right  of  the  decimal 
point  in  each  whole  product  in  row  7 ?2  Explain.^^X^c^/Si 

Money  numbers  [W] 

Check  the  products  in  row  7 by  multiplying  again.  Two 


examples  have  mistakes. 

a 

b 

C 

d 

e 

7.  $0.90 

$0.75 

$0.69 

$0.49 

$0.80 

X46 

X56 

X57 

X72 

X70 

5 40 

4 50 

4 83 

98 

$56.00 

36  00 

37  50 

34  50 

34  30 

$41.40 

$42.00 

$49. 3d 

$34.28 

39.33  S 


Copy  the  examples  in  rows  8 and  9 and  multiply.  Put  in 
decimal  points  and  dollar  signs  only  when  they  are  needed. 


a 

b 

C 

d 

e 

f 

g 

8.  $0.74 

80 

$59 

85 

$0.50 

68 

$0.75 

X76 

X60 

X64 

X 14 

X73 

X23 

X48 

$5(c.2¥ 

¥,800 

44776 

~g% 

$3GS0 

/,5<o¥- 

$3/500 

9.  $0.36 

90 

$84 

47 

$0.58 

79 

$0.98 

X46 

X36 

X71 

X45 

X57 

X43 

X87 

$7&5Z> 

3,2¥0 

$5,%¥ 

$33.0 to 

3J9 7 

$8S.2(o 

10.  George  delivers^  papers^^y. 

, How  many  papers  does 

f y T ' 

he  deliver  in  12  days  ?A  in  24  days?A  in  36  days  ? 2,0/6 


To  multiply  by  a 2-place  number,  multiply  by  the 
ones,  then  by  the  tens,  and  then  add  the  partial 
products. 


11.  A fifth-grade  class  has  22  bottles  of  milk  delivered  ea^^ 
day.  How^iany  bottles  of  milk  would  be  delivered  in  21  days?A 
in  43  days ?A  in  67  days}/, ¥7 ¥ 


90 


91 


From  4 schools,  4 X 32,  or  128,  children  will  go 

From  20  schools,  20  X 32,  or  640,  children  will  go 

From  24  schools,  24  X 32,  or  768,  children  will  go 

3.  Next,  assist  pupils  in 
writing  the  work  for  24  X 32 
in  the  consolidated  form,  as  in 
box  A at  the  right,  but  make 
certain  they  recognize  in  this 
form  each  of  the  three  steps. 

Introduce  the  terms  one’s 
partial  product , ten’s  partial  product , and  whole 
product. 

4.  Repeat  the  procedure  described  above  for 
j other  illustrative  problems ; then  see  whether  pupils 


A 

32 

X 24 

(4  X 32) 

128 

(20  X 32) 

640 

768 

can  state  in  their  own  words  a generalization  similar 
to  the  one  on  page  90  in  the  text. 

5.  Before  assigning  the  written  work  in  Ex.  7-11, 
page  9 1 , formulate  and  work  on  the  board  problems 
in  which  the  multiplicand  is  a money  number.  The 
following  are  illustrative: 

a.  If  each  of  the  34  children  in  our  room  buys  a 
loose-leaf  notebook  for  59^,  what  would  the  total 
cost  be? 

b.  One  week  the  lunchroom  used  36  dozen  eggs. 
At  65^  a dozen,  what  would  they  cost? 

Work  Ex.  a,  emphasizing  the  three  steps  and  the 
meaning  of  each  (box  B on  next  page) ; then  show 
the  consolidated  form  (box  C).  Pupils  need  to  see 


in 


that  in  the  consolidated  form  the  decimal  point  and 
dollar  sign  are  not  written  in  the  partial  products. 


B 

C 

4 notebooks  will  cost  4 X 59 or  $2.36 

$0.59 

30  notebooks  will  cost  30  X 59  or  17.70 

X 34 

34  notebooks  will  cost  34  X 59(0  or  $20.06 

2 36 
17  70 
$20.06 

Book  Lesson  (pages  90  and  91).  Ex.  1-6:  Oral 
work.  Ex.  7-11:  Written  work. 


Differentiations  and  Extensions 

1 . All  slower  learners  who 
have  difficulty  in  using  the 
consolidated  form  may  con- 
tinue to  use  as  many  steps  as 
needed.  Sometimes  a side- 
work  step  for  finding  the 
ten’s  partial  product  (box  D 
at  the  right)  is  helpful.  After  it  is  found,  it  is 
copied  under  the  one’s  product  and  the  addition 
step  is  performed. 

2.  More  capable  children  may  be  asked  to  try  to 
find  products  for  teen-number  multipliers  by  sepa- 
rating the  multiplier  into  two  1 -place  numbers.  For 
example,  to  find  15  X 87, 
they  might  add  the  product 
of  7 X 87  to  the  product 
for  8 X 87,  as  in  box  E at 
the  right.  Pupils  should, 
however,  realize  the  advan- 
tage of  separating  15  into 
1 ten  and  5 ones. 

Page  125  in  the  text  explains  other  variations  in 
the  method  of  finding  products  with  2-place  multi- 
pliers. You  may  wish  to  use  page  125  at  this  time 
for  more  capable  children. 

Teaching  Page  92 

Pupil’s  Objectives:  To  review  or  to  learn 
(a)  how  to  shorten  partial  products  by  omitting 
unnecessary  zeros;  ( b ) how  to  check  products  by 
reversing  the  factors. 

Pre-book  Lesson 

1.  On  the  board,  copy  the  number  record 
shown  in  box  A in  the  next  column,  with  the  zero 
in  one’s  place  of  the  ten’s  partial  product.  Next, 
erase  the  zero,  or  make  it  dotted,  and  point  out 


D 

75 

Side  Work 

X 34 

75 

300 

X30 

2 250^ 

2250 

2,550 

Shortening  the  Second  Partial  Product 

2-place  multipliers 


1.  Compare  the  work  in  the  boxes. 
In  Ex.  B,  what  did  we  omit  in  one’s 
place  of  the  second  partial  product?  0 
The  3 of  34  is  in  place.  By 
writing  the  8 of  228  in  ten’s  place, 
under  the  3,  we  show  that  228  still 
means  22%%/rU). 

3 tens  X 76  = 228  tens. 


A 

B 

76 

76 

X34 

X34 

304 

304 

2 280 

2 28 

2,584 

2,584 

2.  Explain  the  second  partial  product  (ten’s  product)  in  ea 
example  in  row  3.  For  Ex.  3a  say,  “7  tens  X 68  = 476  tens 

Reverse  the  factors  and  multiply  again  to  check  these  produc 


a b c d 

3.  68  75  96  57  50  8¥  87  % 

X75  XU  X58  X96  X84  XSO  X96  X57 

340  600  768  3¥?  200  ¥, 200  522  67 Z 5,4 

4 76  ¥50  4 80  521  4 00  7 83  1U  A 

5,100  5, 100  5,568  5,567  4,200  8,352  7,352  5ft 


Multiply  the  following  as  in  box  B above.  Check  your  woi 


a 

b 

c 

d 

e 

f 

4. 

78 

57 

68 

85 

$0.70 

$0.97 

X39 

X47 

X30 

X58 

X80 

X56 

3, on 

2,679 

2,0¥0 

¥,930 

$56.00 

$5  ¥.32 

5. 

76 

97 

49 

75 

$0.80 

$0.64 

X58 

X60 

X36 

X84 

X90 

X97 

5/20 

!,76¥ 

6,300 

$72.00 

$62.05 

6.  At  11  <£  a foot,  what  is  the  cost  of  8 ft.  of  wireP^f  12  f 
of  25  ft.fffcost  - number  of  feet 

7.  At  69<£  a pound,  what  is  the  cost  of  a turkey  weighing  9 11 

15  lb.?/  24  lb.?v  Cost^^i,>f<prKe, per  pound. 

M.35  X/6.56 

0 Extra  Practice.  Work  Set  33. 
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that  the  zero  need  not  be  written  if  care  is  taken  to 
write  the  5 in  ten’s  place,  the  9 in  hundred’s  place, 
and  the  3 in  thousand’s  place.  Emphasize  the  fact 
that  3950  means  395  tens. 


A 

79 

79 

Check 

56  56 

^ 56 

X 56 

X 79 

X 79 

474 

474 

5 04 

504 

3 950 

3 95Q 

3 920 

3 92'Q 

4,424 

4,424 

4,424 

4,424 

2.  Reverse  the  factors  to  show  the  check,  as  in 
box  A,  and  again  point  out  that  the  zero  may  or 
may  not  be  written.  Emphasize  the  fact  that  3920 
means  392  tens. 
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3.  Omitting  the  zero  in  one’s  place  of  the  ten’s 
partial  product,  write  the  work  for  an  example  hav- 
ing a money  number  for  the  multiplicand,  as  in 
box  B below. 


B 

C 

D 

S0.15 

$0.12 

12 

X 12 

X 15 

X 15 

30 

60 

60 

1 5 

1 2 

12 

$1.80 

$1.80 

180  (or  $1.80) 

4.  Emphasize  meaning  in  reviewing  the  check 
for  multiplication.  Use  objects  to  demonstrate  why 
reversing  the  factors  and  multiplying  again  gives 

I the  same  product.  Relate  this  to  pairs  of  multipli- 
cation facts,  pointing  out  that  just  as  3 groups  of 
4 pencils  (3X4)  gives  the  same  product  as  4 groups 
| of  3 pencils  (4  X 3),  so  12  groups  of  15  pennies  is 
the  same  as  15  groups  of  12  pennies.  Show  this 
I with  patterns  of  X’s,  and  then  show  the  written 
j form  of  the  check  as  in  box  C.  Finally,  point  out 

!that  the  quicker  way  of  writing  the  check  (box  D) 
is  to  omit  the  decimal  point  and  dollar  sign  in  the 
J computation,  interpreting  the  product  to  mean  dol- 
lars and  cents  according  to  a comparison  with  the 
| product  for  the  original  example. 

5.  After  working  and  studying  the  illustrative 
examples,  see  whether  pupils  can  state  in  their  own 
1 words  the  generalization  about  the  placement  of 
j partial  products:  The  right-hand  figure  of  each  par- 
tial  product  is  written  in  the  same  column  as  the  figure 
we  multiply  by. 

Book  Lesson.  Ex.  1-2:  Oral  work.  Ex.  3-7: 
Written  work. 


Differentiations  and  Extensions 

1 . Observe  slower  learners  as  they  attempt  to  use 
the  shortened  partial  products.  If  they  have  diffi- 
culty, permit  them  to  continue  using  the  zero  for  a 
place-holder  in  one’s  place  of  the  ten’s  partial 
product. 

2.  More  capable  children. 

a.  Provide  publishers’  catalogues  and  let  chil- 
dren look  up  the  prices  of  some  of  the  textbooks 
and  supplementary  books  in  the  room.  They  may 
then  compute  the  value  of  all  the  books  of  a kind 
as  a way  of  obtaining  practice  in  multiplying  money 
numbers. 

b.  Have  these  children  list  current  prices  of 
foods  as  shown  in  local  grocery-story  advertise- 
ments. Problems  using  these  prices  may  be  for- 
mulated with  reference  to  quantity  buying,  as 
suggested  below. 

What  is  the  cost  of  37  five-pound  bags  of  sugar  at 
57^  a bag? 

How  much  can  Mrs.  Hill  save  by  buying  4 bushels 
of  apples  at  $2.90  per  bushel  instead  of  buying  16  pecks 
at  95  ci  a peck? 

At  79^  a yard,  how  much  would  35  yards  of  drapery 
material  cost? 

3.  Assign  Extra  Practice  Set  33  as  needed. 


Set  33.  Multiplying  by  any  2-place  number 


a 

b 

c 

d 

e 

f 

e 

1.  25 

63 

85 

46 

97 

69 

56 

X 48 

X 34 

X 98 

X 37 

X 54 

X 78 

X 49 

1,200 

2,142 

8,330 

1,702 

5,238 

5,382 

2,744 

2.  $74 

$0.53 

$49 

$0.86 

$90 

$0.76 

$0.49 

X 68 

X 90 

X 38 

X 95 

X 47 

X 58 

X 24 

$5,032 

$47.70 

$1,862 

$81.70 

$4,230 

$44.08 

$11.76 

NOTES 


| 


113 


Finding  II,  the  Missing  Factor 


[O] 


1.  In  box  A,  8 is  one  factor  of  48.  What  is  n,  the  other  factor? 
How  is  n found 

2.  In  box  B,  7 is  one  factor  of  595.  What  is  n,  the  other 
factor?  How  is  the  value  of  n found }J%iKdC'pte>di^ 


A 

B 

8 X n = 48 

7 X n = 595 

85 

n X 8 = 48 

n X 7 = 595 

f) 595 

To  find  n,  divide 

To  find  n,  divide 

56 

48  by  8. 

595  by  7. 

35 

n = 6 

n = 

35 

Tell  n,  the  other  factor,  in  each  of  the  following: 
b 

6 X 4 = 42 
^ X 9 = 36 
9 X i = 72 
4 X 8 = 24 


3.  7 X & = 63 

4.  & X 5 = 45 

5.  8 X 4 = 64 


: u 

n X 8 35  = i?  X 5 

7 X n 40  = 8 X £ 

24  = # X 6 


n X 4 = 32 


56 
49 

54  = n X 9 
36  = 6 X n 28  = 7 X # 


7.  Is  10  a factor  of  each  of  the  following ?v‘Tell  why  ./Tell 
the  other  factor  in  each  number. 

70  7 450^5  80  g 630  6,3  907  160/6  50/  840*4 

8.  Is  5 a factor  of  each  of  these  numbers  ?v  Why?^  Tell  “file 
other  factor  in  each  number. 


60/2  75  IS  95/7  100  2/?  125  15  15030  16533 


20040 

[W] 


Find  n,  the  other  factor,  in  each  of  the  following: 

9.  'nX 9 = 342  456  = 8 Xn7  6Xm=504  672  = rfx7 

10.  992  = 4 Xn^  nX4  = 836  5Xn  = 990  536  = nX4 

11.  8 X *rf=  4,864  4,314  = nX 6 3,780  * m ^ 


= 4 Xn^  nX  8 = 5,000 


We  can  divide  the  product  by  the  known  factor  to 
find  the  missing  factor. 
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Teaching  Page  93 


Book  Lesson.  Ex.  1-8:  Oral  work.  Rows  9-11: 
Written  work. 

Differentiations  and  Extensions.  Using  two 
2-place  factors,  more  capable  children  may  construct 
and  work  a set  of  multiplication  examples  accord- 
ing to  these  specifications: 

a.  Make  one  factor  double  the  other. 

b.  Make  one  factor  one  third  as  large  as  the  other. 

c.  Make  one  factor  4 times  as  large  as  the  other. 

d.  Make  both  factors  divisible  by  6 without  re- 
mainders. 

Pupils  may  exchange  papers  and  work  each 
other’s  examples  as  a way  of  checking  products. 

Teaching  Page  94 

Pupil’s  Objective:  To  discover  that  product- 
factor  relationships  utilized  in  studying  the  basic 
multiplication  facts  are  also  applicable  to  examples 
with  2-place  factors. 

Background.  In  studying  related  multiplica- 
tion facts,  such  as  2 X 6,  4 X 6,  and  8X6,  pupils 
found  that  doubling  a multiplier  doubled  the  prod- 
uct and  that  making  a multiplier  4 times  as  large 
made  the  product  4 times  as  large.  In  this  lesson, 
the  same  relationship  is  developed  for  multipli- 
cands as  well  as  multipliers  and  pupils  are  led  to 
the  generalization  that  making  either  factor  2 {or 
3 or  4)  times  as  large  makes  the  product  2 {or  3 or  4) 
times  as  large. 

An  understanding  of  these  relationships,  and  the 
ability  to  apply  them,  will  enable  pupils  to  develop 
ingenuity  in  estimating  products  or  in  finding  prod- 
ucts mentally.  It  also  provides  a method  of  check- 
ing products  with  2-place  multipliers. 

Book  Lesson.  Ex.  1-6:  Oral  work. 


Pupil’s  Objectives:  {a)  To  learn  the  method 
for  finding  n , the  missing  factor,  when  the  prod- 
uct and  one  factor  are  given;  {b)  to  increase  skill 
in  dividing  3-  and  4-place  numbers  by  1 -place 
numbers. 

Background.  Study  of  page  93  should  rein- 
force understanding  of  the  following  multiplication 
and  division  relationships: 

a.  If  we  know  the  product  and  one  factor , we  divide 
the  product  by  the  known  factor  to  find  the  other  factor. 

b.  If  we  know  the  divisor  and  the  quotient , we  can 
multiply  the  quotient  and  the  divisor  to  get  the  dividend , 
as  we  do  in  checking  division  answers. 


Differentiations  and  Extensions.  Below  are 

exercises  for  more  capable  children. 

a.  Practice  factoring  numbers  such  as  these: 

16  = (8  X 2)  = (4  X 4)  25  = (5  X 5) 

24  = (3  X 8)  = (4  X 6)  45  = (9  X 5) 

b.  Multiply  by  factors  of  the  multiplier  in  find- 
ing products  for  examples  such  as  these: 

Find  24  X 35  by  using  the  factors  4 and  6,  thinking, 
“4  X 35  = 140;  6 X 140  = 840,  so  24  X 35  = 840” 
Find  25  X 16.  “5  X 16  = 80;  5 X 80  = 400,  so 
25  X 16  = 400” 

Find  45  X 18.  “5  X 18  = 90;  9 X 90  = 810,  so 
45  X 18  = 810” 
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Comparing  Products 

IWultiplicand-multiplier-product  relationship  [Ol 

1.  Look  at  Ex.  a and  b.  How  many  times  as  large  as  the 
lltiplier  2 (Ex.  a)  is  the  multiplier  6 (Ex.  b)?3  How  many  times 
arge  as  the  product  8 (Ex.  a)  is  the  product  24  (Ex.  b)?3 


a 

b 

c 

d 

e 

f 

4 

4 

12 

< Multiplicand » 

10 

10 

40 

(2 

X6 

X2 

< Mul  tiplier > 

X5 

X20 

X5 

8 

24 

24 

« Product i> 

50 

100 

2 00 

|2.  Now  study  Ex.  a and  c.  The  multiplicand  12  (Ex.  c)  is 
imes  the  multiplicand  4 (Ex.  a).  How  many  times  as  large  as 
I product  8 (Ex.  a)  is  the  product  24  (Ex.  c)?i 

K.  For  Ex.  d and  e,  how  many  times  as  large  as  the  multiplier 
the  multiplier  20?^  Then  how  many  times  as  large  as  the 
lluct  of  5 X 10  will  be  the  product  of  20  X 10 ?^ 

L For  Ex.  d and  f,  how  many  times  as  large  as  the  multipli- 
i 10  is  the  multiplicand  40?^  How  many  times  as  large  as 
jproduct  of  5 X 10  will  be  the  product  of  5 X 40?^ 


Three- Place  Multiplicands 

2-place  multipliers  [O] 

1.  A truck  driver  made  36  round  trips  one  month.  On  each 
round  trip  he  drove  128  miles.  How  many  miles  did  he  drive 
that  month?  (JebJwb.) 


Study  the  work  in  the  box.  Then 
tell  the  number  of  miles  covered  on  6 

128 

X36 

768 

trips;  on  30  (3  tens)  trips;  on 

36  trips. 

(6  X 128) 

On  the  board  copy  and  finish  the 

(3  tens  x 128)  3 84 

examples  in  row 

2.  Omit  the  arrows, 

(36  X 128)  4,608 

but  look  at  them 

to  help  you. 

a 

b 

c 

d 

e 

2.  678 

$1.59 

$7.25 

$856 

207 

X39 

X24 

X68 

X45 

X30 

b!\2 

6|6 

58^0 

mo 

6,210 

2034 

318 

935  o 

39  24 

2(*}, U2 

*3FJl 

$993M 

$38,520 

The  right-hand  figure  of  each  partial  product  is 
written  in  the  same  column  as  the  figure  by  which 
we  multiply. 


Making  either  factor  2 (or  3 or  4)  times  as  large  makes 
the  product  2 (or  3 or  4)  times  as  large. 


tor  of  Ex.  g below  was  changed  to  make  Ex.  h,  i, 
j?A' Which  of  Ex.  h,  i,  j will  have  a product  2 times  as  large 
le  product  for  Ex.  g?^3  times 4 times 


g 

h 

i 

j 

k 

1 

m 

n 

27 

27 

27 

27 

12 

24 

36 

48 

10 

X20 

X30 

X40 

X6 

X6 

X6 

X6 

70 

~5¥0 

~870 

IfflO 

72 

2/6 

T7F 

i.  What  factor  of  Ex.  k was  changed  to  make  Ex.  1,  m,  and  n?A 
how  to  use  the  product  for  Ex.  k to  find  the  products  for 
.,  m,  and  n.  ^ 72 /nv,  3X72 ; /n,  9X77- 

94 

Teaching  Page  95 

Pupil’s  Objectives:  To  learn  {a)  how  to  multi- 
ply a 3-place  number  (including  a money  number) 
by  a 2-place  number;  (b)  a rule  by  which  the  cor- 
i rect  placement  of  partial  products  may  be  checked. 

Background.  This  page  represents  only  a slight 
extension  of  skills  learned  in  preceding  lessons. 
Multiplicands  are  3-place  numbers  and  products 

I will  be  larger,  but  the  same  understandings  regard- 
ing the  placement  of  partial  products  apply  as  when 
multiplicands  were  2-place  numbers.  Instead  of 
checking  by  reversing  the  factors,  pupils  should  be 
directed  to  check  by  going  over  their  work  a sec- 
ond time. 


[W] 


On  your  paper, 

find  products  for 

the  following: 

a 

b 

c 

d 

e 

f 

g 

3.  346 

$4.59 

304 

297 

$5.60 

958 

543 

X89 

X76 

X80 

X59 

X78 

X98 

X87 

jqm 

$3WM 

11^73 

$93(>.80 

93JP7 

‘fXPft 

4.  721 

$3.06 

973 

850 

$3.94 

172 

508 

X48 

X67 

X82 

X45 

X34 

X67 

X49 

7% 776 

3tpso 

77^79 

V7W- 

5.  At  $1.35  each,  what  is 

the  cost  of  7 record|^vof  14  recor^^, 

The  second  product  should  be  times  the  first  product. 

r r $23. 12 

6.  At  $2.89  a yard,  what  is  the  cost  of  8 yards  of  material  ?a 


of  32  yards  ?v  Use  the  first  product  to  check  the  second  product. 
J *92. 98 

C Extra  Practice.  Work  Set  34. 

95 


Pre-book  Lesson 

1.  Challenge  all  pupils  to  work  one  or  more  ex- 
amples having  3-place  multiplicands  before  you 
call  attention  to  the  fact  that  there  is  any  new  diffi- 
culty involved.  Problems  similar  to  the  following 
may  be  used: 

a.  There  are  26  window  shades  in  our  school  that 
are  worn  and  must  be  replaced.  At  $4.89  each,  what 
would  be  the  cost? 

b.  If  each  of  14  schools  ordered  an  average  of  420 
packages  of  seeds,  how  many  packages  were  ordered 
by  all  the  schools? 

2.  Pupils  who  succeed  with  the  trial  multipli- 
cations above  may  be  excused  from  oral  discussion 
and  assigned  Ex.  2-6  in  the  text  as  written  work. 
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Book  Lesson.  Ex.  1-2:  Oral  work.  Ex.  3-6: 
Written  work. 

Differentiations  and  Extensions 

1 . Slower  learners  who  have  not  mastered  multi- 
plication with  2-place  multiplicands  may  continue 
to  work  easier  examples  than  those  in  the  text. 
Assign  the  examples  below  and  give  individual  at- 
tention. Ask  pupils  to  verbalize  their  thinking  so 
that  you  may  locate  and  correct  misunderstandings. 

a.  48  X 96  c.  58  X 29  e.  63  X $0.43  g.  85  X $0.17 

b.  75  X 49  d.  34  X 87  /.  29  X $0.75  h.  64  X $0.89 

2.  More  capable  children. 

a.  Make  available  catalogues  and  newspaper  ad- 
vertisements in  which  pupils  may  find  names  and 
prices  of  articles  costing  from  $1.01  to  $9.99.  Pic- 
tures of  articles  with  their  prices  may  be  mounted 
and  used  in  constructing  original  problems  which 
involve  multiplication  as  well  as  other  processes. 

b.  Place  on  the  board  the  examples  below  and 
let  pupils  try  to  find  each  product  in  a variety  of 
ways,  remembering  that  a complete  product  may 
be  found  by  multiplying  by  factors  of  the  multi- 
plier. (See  also  page  125  in  the  text.) 

At  $2.85  a bushel,  find  the  cost  of  12  bushels;  of 
24  bushels;  of  48  bushels. 

A paper  hanger  paid  $1.47  a roll  for  wallpaper.  At 
this  price,  find  the  cost  of  21  rolls;  of  63  rolls;  of 
84  rolls. 

3.  Extra  Practice  Set  34  may  be  assigned  as 


needed. 

Set  34. 

Multiplying  a 3-place  number  by  a 

2-place  number 

a 

b 

c 

d 

e 

f 

g 

1.  372 

$6.48 

457 

$7.19 

695 

$5.85 

$1.96 

X 34 

X 50 

X 38 

X 62 

X 80 

X 67 

X 89 

12,648 

$324.00 

17,366 

$445.78 

55,600 

$391.95 

$174.44 

2.  $3.19 

709 

$4.67 

573 

$8.09 

768 

580 

X 90 

X 54 

X 86 

X 98 

X 45 

X 75 

X 67 

$287.10 

38,286 

$401.62 

56,154 

$364.05 

57,600 

38,860 

3.  $3.62 

650 

$4.07 

800 

$9.73 

405 

$9.06 

X 70 

X 69 

X 84 

X 50 

X 38 

X 87 

X 80 

$253.40 

44,850 

$341.88 

40,000 

$369.74 

35,235 

$724.80 

Teaching  Pages  96  and  97 

Pupil’s  Objectives:  To  gain  (a)  experience  in 
differentiating  between  multiplication  and  division 
situations  when  the  problem  question  is  missing; 
(6)  practice  in  solving  word  problems ; (c)  practice 
in  multiplication  and  division  skills. 


Background.  To  develop  power  in  solving  prob- 
lems, pupils  must  be  able  to  see  the  similarities 
and  differences  between  multiplication  and  divi- 
sion. Both  involve  two  factors  and  a product.  In 
the  statements  on  page  96  in  the  text,  for  which 
questions  are  to  be  formulated,  pupils  must  decide 
whether  two  factors  are  given,  or  whether  one 
factor  and  a product  are  given.  Multiplication 
questions  must  be  asked  for  the  first  situation  and 
division  questions  for  the  second. 

Book  Lesson  (page  96).  Ex.  1-9:  Written 
work.  Rows  1-6:  Written  work. 

Book  Lesson  (page  97).  Ex.  1-2:  Oral  work. 
Ex.  3-8:  Written  work. 

Differentiations  and  Extensions 

1 . More  capable  pupils  may  work  independently 
in  following  the  directions  given  for  the  exercises 
on  pages  96  and  97. 

2.  Slower  learners. 

a.  These  children  may  work  with  you  in  a small 
group  formulating  questions  for  the  following  easy 
situations,  dramatizing  them  if  necessary: 

Jim  bought  4 new  notebooks  at  15  <t  each. 

Mary  paid  27  i for  9 stamps  of  the  same  kind. 

Alice  made  3 pitchers  of  lemonade  for  her  party. 
She  can  make  6 servings  from  each  pitcher  of  lemonade. 

Six  children  in  Mary’s  group  made  booklets.  Each 
child  pasted  10  pictures  in  his  booklet. 

b.  Assign  slower  learners  the  examples  in  col- 
umn a at  the  bottom  of  page  96  in  the  text  as  trial 
examples.  Observe  children  as  they  work  and  give 
individual  help  as  needed.  As  children  complete 
the  trial  examples  successfully,  assign  columns  b 
and  c,  omitting  column  d if  necessary. 

NOTES 


m 


/ 
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Can  You  Ask  the  Missing  Question? 

M.  and  D.  problems  [W] 

!7rite  a question  to  make  each  of  the  following  into  a multi- 


Ition  or  a division  problem.  Then  do  the  work  to  answer 


questions. 


(/nudltip&catw)*5ltr 


The  Park  School  bought  12  new  bookcases  at  $49  each./. 


Mary  had  lunch  at  school  5 days  one  week.  She  bought 
ime-priced  lunch  each  day  and  spent  $1.50  in  all  for  lunchesy 

(dwi<UC7v)$0-30 

Mr.  Day’s  car  will  go  about  16  miles  on  1 gal.  of  gasoline. 

I!  tank  on  his  car  holds  15  gal.  (mu&Lpti&xtirrn/)  240/mo. 

I (/mu£ttfMuitco7i)$  70.  20 

Mary’s  father  bought  24  apple  trees  at  $2.95  each>/s 

(dwoUcri)  2(epdO£d 

Bob  read  the  182  pages  in  his  book  in  1 week  (7  da.).A 
(#nuUipJ!ouitumj)  28a 

Children  in  each  of  12  classes  decorated  24  programs  .A 

7.  Tom’s  family  used  58  qt.  of  milk 
one  month.  The  milk  cost  21$  a quart. v 

l/?nu£t<p&/aiio7v)  $/2Ji 

8.  Eight  bags  of  potatoes  weighed  a 
total  of  384  lb . (dw/ilioro)  4-2 Mk 

9.  The  piece  of  meat  in  the  picture 
at  the  left  weighs  4 lb . (dovuixm)  $0. 6 1 


iltiply  by  90: 
! dde  by  9: 

. iltiply  by  86: 
1 4de  by  8: 
j fltiply  by  .79: 
ude  by  7: 


To  Keep  in  Practice 

M.  and  D.  [W] 

a b c d2,700 

54  WO  261,340  156,150  30A 

320 

8,130470  1,0581*4,22  $88.92*9.2*  3,420A 

$51.60 

$3.95 *339. 10  $0.80*M.20  $4.13*406.72  $0.60A 

737 

6,136*42  9,3161,112  $14.96*4.31  5,896A 

$46.6/ 

$668*52,112-  $0.41*37-/3  582 45,97*  $0.59A 

96? 

3,009419,26  9,4682,352,24  $10. 28? 70.04  6,776A 


Weighing  and  Selling  Vegetables  and  Fruit 

203:  [°1 

1.  How  much  does  the  box  of  tomatoes  on  the  scales  weigh? 
The  empty  box  weighs  2 lb.  Tell  the  weight  of  the  tomatoes 

2.  We  say  that  the  “net  weight”  of  the  tomatoes  is  18  lb. 
Explain  the  meaning  of  “net  weight”  in  your  own  words. 

[W] 

Write  out  the  work  for  solving  problems  3 to  8. 

3.  Ann’s  father  sold  36  boxes  of  tomatoes.  The  average  net 
weight  per  box  was  18  lb.  How  many  pounds  were  there  in  all?  v 

4.  At  $1.15  a box,  how  much  did  Aim’s  father  receive  for 
36  boxes  of  tomatoes  ? *4/.  40 

5.  One  bushel  of  tomatoes  weighs  56  lb.  What  is  the  weight 
of  14  bushels?  724J3. 

6.  If  one  bushel  of  tomatoes  sells  for  $2.50,  what  will  28 
bushels  sell  for? $70.00 

1.  At  a fruit  stand,  Tom’s  mother  bought  6 lb.  of  tomatoes 
at  6 $ a pound  and  4 lb.  of  peaches  at  9$  a pound.  How  much 
change  did  she  receive  from  a dollar  bill?*<22<P 

8.  Mrs.  Gates  paid  19$  for  a 25$  melon  and  a squash.  If  the 
squash  weighed  9 lb.,  how  much  did  it  cost  per  pound? 


96- 
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NOTES 
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Four -Place  Multiplicands 

Emphasis  on  zeros  in  multiplicand  [WJ 

Copy  just  the  examples  in  row  1.  Try  to  work  them  with 


your  book  closed.  Check  by  using  the  book  answers. 


b 


c 


d 


e 


1.  $70.86  8,009 

X56  X97 

425  16  56  063 

3 543  0 720  81 

$3,968.16  776,873 


7,308  6,090  8,948 

X90  X45  X72 

657,720  30  450  17  896 

243  60  626  36 

274,050  644,256 


Find  products  for  the  examples  in  rows  2 to  4. 


326,337 

2.  93  X 3^509 

//4,30V 

3.  64  X 1,786 

432,000 

4.  48  X 9,000 


42,954.50 

57  X $50.08 
4 7.096 
75  X $$4.60 
44,66)4.02- 
86  X $53.07 


67,240 

94  X 609 
63,500 
62  X 863 
41,411 
87  X 476 


450Z.$0 
36  X $15.80 
45/7.3/ 
17  X $30.43 
47,m./0 
82  X $95.38 


O Extra  Practice.  Work  Set  35. 


Problems  without  Numbers 

M.  and  D.  [O] 

Tell  what  you  would  do: 

1.  Fred’s  family  rented  a cottage  at^a  lake.  If  you  know  the 
rent  for  a week  and  the  number  of  weeks  they  stayed,  how  do 
you  find  the  total  amount  of  rent  paid?M.  (strxcu) 

O' 

2.  If  you  know  how  many  rolls  of  film  Fred  bought  for  taking 
pictures  and  the  price  per  roll,  how  do  you  find  the  cost  of  all  the 
rolls  he  bought?  M.  (cux£) 

0/ 

3.  Fred  knows  how  many  hours  it  took  for  the  trip  to  the 
cottage  at  the  lake  and  how  far  it  was  from  their  home.  How  can 
he  find  the  average  number  of  miles  they  went  per  hour  on  that 
trip  ? 0.(^4  Or) 


Nancy's  Room  in  the  New  House 

Problems  with  missing  dale 

Read  these  problems  about  new  things  for  Nancy’s  r 
Tell  which  problems  cannot  be  solved  and  why &b.4,5,0,7stt 

tme/JatOMi/nui 

1.  Nancy’s  new  desk  cost  $38.96,  the  desk  chair  cost  $ 
and  the  lamp  cost  $6.98.  What  did  these  3 things  cost?*# 

2.  The  rug  cost  one  fourth  as  much  as  the  desk, 

3.  Three  pairs  of  curtains  cost  $7.50.  What  was  the 
per  pair?-*2.5<2 

4.  Nancy’s  new  bedspread  took  15  yd.  of  material, 
much  did  the  material  cost? 


5.  Nancy’s  mother  bought  a chair  at  a sale  in  the  city.  I 
marked  down  to  $19.89.  How  much  did  she  save? 


6.  Nancy’s  new  bed  and  chest  together  cost  $83.50. 
bed  cost  _?_. 


7.  Nancy  has  saved  $8.40  to  buy  a new  radio.  How  i 
more  money  does  she  need? 


■98 


Supply  sensible  numbers  for  the  problems  which  cann 

solved.  Then  solve  all  the  problems. 

99 


Teaching  Pages  98  and  99 

Pupil’s  Objectives:  (<2)  To  learn  how  to  multi- 
ply 4-place  numbers  by  2-place  multipliers ; ( b ) to 
increase  problem-solving  ability  by  selecting  the 
process  to  use  for  generalized  problem  situations 
without  numbers ; ( c ) to  differentiate  between 

problems  which  contain  sufficient  data  and  those 
which  are  missing  some  data  and  therefore  cannot 
be  solved. 

Background  (top  of  page  98).  Work  in  mul- 
tiplication when  multiplicands  are  4-place  num- 


bers often  proves  difficult  because  of  the  zeros. 
Pupils  should  not  be  assigned  the  work  at  the  top 
of  page  98  until  they  feel  secure  in  working  with 
2-  and  3-place  multiplicands. 

Pre-book  Lesson  (top  of  page  98) 

1 . Review  the  multiplication  of  4-place  numbers 
by  1 -place  numbers  by  assigning  the  exercise  be- 
low. Focus  attention  upon  multiplying  zeros. 


a.  7 X 9,568 

b.  9 X 4,075 

c.  4 X 6,780 

d.  8 X 3,009 


e.6X  5,186 
/.  5 X 7,400 

g.  4 X $38.07 

h.  7 X $40.90 


i.  8 X $93.75 

j.  5 X $90.00 

k.  9 X $37.42 

l. 6  X $90.07 
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2.  Use  the  following  examples  to  introduce  mul- 
tiplication of  4-place  numbers  by  2-place  multi- 
pliers that  end  in  zero: 


a.  90  X 3,542 

b.  40  X 8,096 

c.  70  X 9,104 

d.  30  X 7,008 


e.  60  X $75.00 
/.  80  X $90.70 

g.  70  X $96.84 

h.  50  X $36.08 


3.  Assign  row  1 at  the  top  of  page  98  in  the  text 
as  trial  examples  to  see  how  many  pupils  can  apply 
previous  learnings  to  slightly  new  and  different 
examples. 

Book  Lesson  (top  of  page  98).  Rows  1-4: 
Written  work. 


Differentiations  and  Extensions  (top  of  page 
98).  Give  slower  learners  continued  practice  in 
multiplying  with  2-  and  3-place  multiplicands  until 
they  master  this  phase  of  the  work. 

Pre-book  Lesson  (bottom  of  page  98  and 
page  99) 

1.  Formulate  and  discuss  problems  without 
numbers  which  are  closely  related  to  some  school 
activity.  When  pupils  tell  how  the  problems  may 
be  solved,  elicit  specific  responses  instead  of  just 
the  words  add , subtract,  multiply,  or  divide.  The 
problems  and  answers  which  follow  are  illustrative: 

a.  If  we  know  the  number  of  children  belonging  in 
our  room  and  we  know  how  many  are  here  today,  how 
can  we  find  the  number  absent? 

Answer:  Subtract  the  number  present  from  the 
number  belonging. 

b.  If  we  know  how  much  Mary  pays  for  her  lunch 
at  school  each  day  during  a week,  how  can  we  find 
how  much  her  lunches  cost  for  a week? 

Answer:  If  Mary’s  lunches  cost  the  same  amount 
each  day,  multiply  that  amount  by  5,  the  number  of 
days  she  is  in  school.  If  Mary  spends  a different 
amount  each  day,  add  the  amounts. 

c.  If  we  know  the  total  number  of  points  Bob  made 
in  a dart  game  and  we  know  the  number  of  turns  he 
had,  how  can  we  find  the  average  number  of  points 
he  made  per  turn? 

Answer:  We  divide  the  total  number  of  points  by 
the  number  of  turns. 

Book  Lesson  (bottom  of  page  98  and  page  99) 

Ex.  1-3  (page  98):  Oral  work.  Elicit  definite 
responses  as  suggested  for  the  problems  in  the 
Pre-book  Lesson. 

Ex.  1-7  (page  99):  Oral  work. 

Bottom  of  page  99:  Written  work. 


Differentiations  and  Extensions  (bottom  of 
page  98  and  page  99) 

1 . Slower  learners  may  be  grouped  and  helped  as 
they  write  the  work  for  Ex.  1-7,  page  99.  You  will 
need  to  supply  numbers  for  them  for  Ex.  4-7. 

2.  More  capable  children  may  formulate  general- 
ized problems  without  numbers,  basing  them  upon 
some  of  the  specific  situations  given  on  page  99. 
These  are  illustrative: 

a.  If  we  know  the  cost  of  Nancy’s  desk,  desk  chair, 
and  lamp,  how  can  we  find  the  total  cost  of  these  things? 

b.  If  we  know  the  total  cost  of  Nancy’s  curtains  and 
we  know  how  many  pairs  she  bought,  how  can  we  find 
the  price  per  pair? 

c.  If  we  know  how  many  yards  of  material  Nancy’s 
bedspread  took  and  we  know  the  price  per  yard,  how 
can  we  find  the  total  cost  of  the  material? 

d.  If  we  know  the  original  cost  of  a chair  and  we 
know  the  reduced  price,  how  can  we  find  the  amount 
we  can  save  by  buying  the  chair  at  a sale? 

e.  If  we  know  the  cost  of  the  radio  Nancy  wants  to 
buy,  and  we  know  how  much  money  she  has  saved 
toward  it,  how  can  we  find  how  much  more  money 
she  needs  to  buy  the  radio? 

3.  Assign  Extra  Practice  Set  35  as  needed. 

Set  35.  Multiplying  a 4-place  number  by  a 2-place  number ; 

zero  difficulties 

c 

X 9,805  784,400 
X 8,360  476,520 
X 7,500  345,000 
X $68.00  $5,712.00 
X $40.30  $2,297.10 

NOTES 


1.  92  X 5,086  467,912 

2.  39  X 7,309  285,051 

3.  56  X 4,007  224,392 

4.  46  X $60.73  $2,793.58 

5.  35  X $76.08  $2,662.80 


b 

49  X 6,870  336,630  80 
92  X 5,400  496,800  57 
27  X 8,094  218,538  46 
63  X 7,590  478,170  84 
48  X 3,109  149,232  57 
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So  You  Won't  Forget! 


A 

3,286 

914 

887 

+2,015 

yoi 

B 

10,000 

-7,984 

2,0/6 

C 

$6.95 

X7 

$98.65 

D 

.$  8.05 
8)$64.40 

E 

83 

52 

71 

64 

1.  Round  each  addend  in  Ex.  A to  the  nearest  lO^to  the 
nearest  100^"  to  the  nearest  1,000.^ 

2.  Jim  says  that  the  sum  for  Ex.  A is  about  6,000.  Bob  says 

that  it  is  about  7,000.  Do  you  agree  with  Jim  or!  Bobl?  Why 
1,000 

3.  Estimate  the  answers  for  Ex.  BAand  C.$99 

4.  Ann  says  that  the  exact  product  for  Ex.  C is  35<£  less  than 
$49.00.  Was  she  right  ?+Find  the  exact  product.#^^ 

5.  For  Ex.  D,  the  quotient  is $8.Q5.  Why  is  this  division  easy^ 

6.  Multiply  each  number  in  box  E by  lO^fby  20^ by  30Jt 

2/  /9  60  32- 

7.  Read  these  Roman  numerals:  XXI  XIX  LX  XXXII 

8.  Name  two  things  we  measure  by  the  pound;  by  the  yard; 
by  the  gallon;  by  the  bushel;  by  the  liquid  quart;  by  the  ton. 


tens,  reading  and  writing  Roman  numerals,  using 
measures;  ( b ) to  obtain  written  practice  in  com- 
puting with  whole  numbers. 

Background.  This  page  introduces  two  types 
of  exercises  which  will  recur  in  each  of  the  suc- 
ceeding chapters.  The  exercise  “So  You  Won’t 
Forget!”  aims  to  help  pupils  retain  understandings 
developed  earlier.  It  is  similar  to  the  end-of- 
chapter  test  called  “Do  You  Understand?”  except 
that  it  is  an  oral  exercise.  It  may  be  used,  however, 
as  a written  exercise  for  pupils  who  can  read  and 
interpret  the  questions. 

The  exercise  “Watch  the  Signs!”  is  for  the  main- 
tenance of  computational  skills.  It  likewise  re- 
sembles an  end-of-chapter  test  called  “How  Well 
Can  You  Figure?”  Direct  pupils  to  be  careful  to 
copy  and  interpret  the  sign  for  each  example 
correctly. 

Book  Lesson.  Ex.  1-8:  Oral  work.  Rows  1-3: 
Written  work. 


Watch  the  Signs! 


A.,S.,M.,D.  [W] 

a 

b 

C 

d 

e 

f 

1.  5)750 

764" 

735 

-245 

990 

89 

X7 

623 

$3.02 

+2.98 

$6.00 

JJLQJ? 

4)$836 

504 

X8 

9,032 

2.  6)4,590 

603 

574 

$23.75 

$0.96 

$16.05 

+548 

X9 

-5.98 

X40 

-9.37 

— £06, R9 

mu 

Sf6  6 

$n.n 

$38.90 
i 8.9/ 

$ 6.68 

3.  7)3346’ 

9,000 

-8,734 

266 

68 

X39 

2,652 

$15.04 

-8.39 
$ 6.65 

8)$67.28 

$7.98 

X59 

$970.82 

100 


Teaching  Page  100 

Pupil’s  Objectives:  (a)  To  review  some  im- 
portant concepts  and  abilities,  such  as  rounding 
numbers,  estimating  answers,  multiplying  by  even 


★Answers  Not  on  Reproduced  Page  100 


1.  Nearest  10 

Nearest  100 

Nearest  1,000 

3,290 

3,300 

3,000 

910 

900 

1,000 

890 

900 

1,000 

2,020 

2,000 

2,000 

2.  3,000  + 1,000  + 1,000  + 2,000 

= 7,000 

6.  10X83  = 830 

20X83  = 1,660 

30X83  = 2,490 

10X52  = 520 

20X52  = 1,040 

30X52  = 1,560 

10X71=710 

20X71  = 1,420 

30X71=2,130 

10X64  = 640 

20X64  = 1,280 

30X64  = 1,920 

Differentiations  and  Extensions 

1 . Provide  for  remedial  redevelopment  of  under- 
standings, meanings,  and  computational  skills  if 
the  need  is  evidenced  by  the  exercise  at  the  top 
of  the  page. 

2.  More  capable  children  may  formulate  and  work 
an  exercise  similar  to  the  one  at  the  bottom  of 
page  87  in  the  text  in  which  a comparison  of  meas- 
ures expressed  in  unlike-units  is  involved.  Papers 
may  be  exchanged  so  that  pupils  may  check  each 
other’s  work. 

Teaching  Pages  101,  102,  and  103 

Pupil’s  Objectives:  (a)  To  learn  the  meaning 
and  use  of  the  term  fractional  unit ; ( b ) to  compare 
fractional  parts  of  the  same  or  equal  objects. 

Background.  On  pages  52  to  57,  a short  review 
of  fraction  meanings  was  provided  to  enable  pupils 
to  understand  and  use  fractional-part  division.  In 
this  chapter,  the  review  is  completed  to  provide 
readiness  for  addition  and  subtraction  of  fractions 
and  mixed  numbers.  The  term  fractional  unit  is 
introduced  to  mean  a unit  the  size  of  one  of  the 
equal  parts  of  the  whole. 

Teacher’s  Preparation 

1.  Cut  circles  approximately  8 inches  in  diam- 
eter from  flannel  of  different  colors.  Leave  one 
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Comparing  Unlike-Fractions 


[O] 


l X/  f 


«p: 


; ■ 


What  Is  a Fractional  Unit? 

Meaning  [O] 

L.  In  measuring  and  telling  about  the  size  of  a whole  thing, 
usually  think  of  a whole  measurement  unit,  such  as  1 inch 
l foot  or  1 yard  or  1 mile  for  length;  1 pint  or  1 quart  or 
allon  for  liquids;  1 pound  for 
>hts,  and  so  on.  Tell  the  unit  for 
perature.A&^££/ 

in  dividing  a whole  into  equal 
Is,  we  may  think  of  the  size  of 
of  the  equal  parts  as  the  part 
ft,  or  the  fractional  unit  by 
ph  the  whole  is  measured. 

Why  is  g-  the  fractional  unit  for  circle  A?i CiAcfo  dirndl jwto 
To  name  the  colored  part  of  circle  B,  first  think  of  g,  the 
donal  unit.  How  many  §-’s  are  colored  }3 
. Tell  the  name  of  the  fractional  unit  for  C to  F. 

A fractional  unit  is  named  from  the  fraction  which 
shows  the  size  of  one  of  the  equal  parts  of  the  whole. 

"itmcd!' 


E -f 


/0 


[W] 


Write  fractions  to  name  the  colored  parts  of  B to  F. 


1.  Tell  what  part  of  each 
bar  is  red.  Pretend  that  each 
bar  is  a yard  long. 

2.  What  is  the  fractional 
unit  for  each  row  in  the  chart? 

(JCCsJdOTU.)  ^ 

3.  Which  is  longer,^  yd) 
or  4 vd.?  i yd.  orQPydj  ? I j yd'j  or  ® yd.?  ^ yd.  or[j~y3|? 


1 I 


I.....  ,1  1,1 


r ill  r 


4.  Say  the  following  parts  of  a yard  in  order  of  size  from 

largest  to  smallest:  £ i i £ ^ 

5.  Why  do  denominators  help  us  to  decide  the  order  of  size?v 

6.  On  the  board  draw  three  equal  circles.  Letter  them  A, 
B,  and  C.  Shade  § of  A;  § of  B;  and  f of  C.  Tell  which  part 
is  larger  and  why  :V  (J  or  |;  (gor§;  (Jorf 

7.  Each  of  these  fractions  stands  for  how  many  equal  parts  ?5" 
A’TzH’F  ||,L  5lL  Name  the  fractional  unit  for  each  fraction. 


8.  Say  the  fractions  in  Ex.  7 in  order  of  size  from  smallest 

to  largest,  v How  do  the  denominators  help  us  decide  the  order  ?v 

(dee,  £t/.S.) 

Fractions  with  different  denominators  have  different  fractional 
units  and  are  called  unlike-fractions.  . , , , 

Jacks  ad:  ip  y 

9.  Give  four  unlike-fractions  with  3 for  the  numerator.,. 


The  more  equal  parts  into  which  a whole  is  divided, 
the  smaller  each  equal  part  will  be. 

The  larger  the  number  of  equal  parts,  as  shown 
by  the  denominator,  the  smaller  is  the  size  of  the 
fractional  unit. 

[W] 

10.  Make  a chart  on  your  paper  like  the  one  at  the  top  of  the 
page  but,  on  each  of  the  bars,  color  two  parts  instead  of  one. 

11.  Write  the  fractions  which  stand  for  the  parts  you  have 
shaded.  Write  them  in  order  of  size  fromzsm^lle|t  to  largest.^’ 

3"'  T'  z 


101 


102 


: circle  uncut.  Cut  the  circles  into  ^’s,  ^’s,  |’s,  -g-’s, 
i’s,  J-’s,  and  y^’s.  Use  these  parts  on  the  flannel 
board  as  suggested  in  the  Pre-book  Lesson.  Di- 
vided circles  of  felt  such  as  those  described  may 
I be  obtained  from  sources  listed  in  Part  IV  of  the 
; Manual. 

j 2.  Use  varicolored,  circular  paper  plates  of  the 
; same  size  and  mark  them  off  into  fractional  parts 
(halves  to  tenths).  Write  the  fraction  label  on  one 
I of  each  of  the  parts.  Pin  these  divided  paper  plates 

!to  the  bulletin  board,  or  make  a border  of  them 
above  the  chalkboard,  where  pupils  may  refer  to 
| them  as  they  continue  the  work  with  fractions. 


3.  Mark  6 strips  of  paper  or  cloth  tape,  each 
1 yard  long,  to  show  y’s,  |’s,  y’s,  y’s,  y’s,  and  y^-’s 
of  a yard.  Paste  these  strips  on  the  board  to  make 
a chart  like  that  on  page  102  in  the  text. 

Pre-book  Lesson 

1 . In  scrambled  order,  place  the  unlabeled  frac- 
tional parts  on  a flannel  board  and  arrange  them 
to  form  wholes,  as  shown  below. 

A B C D E F 
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A 


B 


H 


Comparing  Like-Fractions 

Readiness  for  A.  of  fractions  [O] 

1.  What  part  of  circle  A is  red ?4  dotted?^ white ?A 

2.  Which  part  of  circle  A is  largest — §,  or®?  Why?v 

3.  What  is  the  fractional  unit  for  each  fraction  in  Ex.  27 j- 
Which  part  of  the  fraction  shows  what  the  fractional  unit  is  7 dj^urmimtoh 

When  f,  g,  f,  and  § are  parts  of  the  same  whole  or  of 
equal  wholes  they  are  called  like-fractions.  They  all  have  the 
same  fractional  unit  as  shown  by  the  denominator. 

4.  What  part  of  rectangle  B is  dotted?^ red white 7% black 7% 

5.  Which  part  of  rectangle  B is  largest — f5g,  t36>  or  rg? 

Give  these  fractions  in  order  of  size  from  largest  tojsmallest.v 

6.  In  a group  of  like-fractions  of  the  same  7or  equal6  thmgs, 
how  do  we  tell  which  fraction  is  largest 

/ncvmefa&rt/scA  J&xAaeAb. 

7.  Give  three  like-fractions  having  ^ for  the  fractiorfal  unit.v 

■dcocJvtM:  Jz’Ti’TJ- 

Of  several  like-fractions,  the  fraction  with  the  larg- 
est number  for  its  numerator  has  the  greatest  value. 

[W] 

For  each  of  Ex.  8 to  10,  copy  the  fractions  in  order  of  size 

from  largest  to  smallest.  3 3 3 3. 

e/.’  -5  ’ 9 ’ /(e 

ft  2 5 3 7 IS  3 ZQ  _9_  _5_  _7_  _3_  Z , Z ,£3  If)  3 a _3_  3. 

°*  93  93  93  9 ‘j’q'q’cf  "•  123  123  123  1 2 /2  ’ /2  ’/l  ’/2  AU>  83  53  163  4A 

For  Ex.  11  to  14,  use  the  drawings  at  the  top  of  the  page. 

11.  1 eighth  + 3 eighths  = eighths 

12.  3 eighths  + 4 eighths  = _7_  eighths 

13.  3 sixteenths  + 5 sixteenths  = sixteenths 

14.  7 sixteenths  + 1 sixteenth  = sixteenths 
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2.  Ask  children  to  remove  these  parts  from  the 

flannel  board:  ^ Ask  each  child  to  tell 

how  he  knew  when  he  had  located  the  part  he  was 
asked  to  get.  See  if  the  children  can  express  the 
idea  that  the  denominator  of  the  fraction  tells  the 
number  of  equal  parts  into  which  the  whole  is  di- 
vided. The  size  of  one  of  the  equal  parts  of  the 
whole  names  the  fractional  unit  for  that  whole.  In 
circle  A on  page  121,  the  unit  is  In  B,  it  is  \. 
Ask  children  to  name  the  fractional  unit  for  C-F. 

3.  Ask  which  part  on  the  flannel  board  is  larger, 
i or  Let  pupils  pick  up  the  parts  and  compare 
the  sizes.  Continue  with  other  comparisons.  See 
whether  pupils  can  state  in  their  own  words  the 
generalization  at  the  bottom  of  page  102  in  the  text. 


4.  Ask  pupils  to  compare  § with  § and  f with  | 
to  tell  which  represents  the  larger  part  of  the  whole. 
Emphasize  the  fact  that  the  numerator  tells  the 
number  of  parts,  but  that  it  doesn’t  tell  the  size  of 
the  parts,  i.e.,  it  doesn’t  help  to  name  the  fractional 
unit. 

5.  Ask  pupils  to  tell  which  is  more,  f or  f . In- 
troduce the  term  like- fractions  to  mean  fractions 
which  have  the  same  fractional  unit  (the  same  de- 
nominator). See  whether  pupils  can  state  the  gen- 
eralization in  the  middle  of  page  103  in  the  text. 

Book  Lesson  (page  101).  Ex.  1-4:  Oral  work. 
Ex.  5:  Written  work. 

Book  Lesson  (page  102).  Ex.  1-9:  Oral  work. 
Ex.  10  and  11:  Written  work. 

Book  Lesson  (page  103).  Ex.  1-7:  Oral  work. 
Ex.  8-14:  Written  work. 

Differentiations  and  Extensions 

1.  As  all  pupils  do  the  work  for  pages  101-103 
in  the  text,  provide  opportunities  for  handling  frac- 
tional parts  of  circles,  paper  plates,  or  the  like. 

2.  Slower  learners  may  find  it  useful  to  have  in- 
dividual supplies  of  fractional  parts,  carefully  la- 
beled, for  reference. 

3.  More  capable  children  may  begin  projects  such 
as  those  below,  and  continue  working  on  them 
whenever  they  have  completed  the  lessons  in  the 
text. 

a.  Prepare  a bulletin-board  exhibit  showing  uses 
of  fractions  in  daily-life  experiences.  Many  color- 
ful pictures  may  be  cut  from  magazines  for  this. 

b.  Prepare  a class  scrapbook  dealing  with  frac- 
tional parts  of  measures,  including  uses  of  fractions, 
pictures,  and  problems. 

c.  Prepare  a table  exhibit  showing  fractional 
parts  of  objects,  such  as  cylindrical  cereal  boxes 
divided  by  lines  into  fourths;  rectangular  boxes 
divided  into  thirds;  measuring  cups;  measuring 
spoons ; and  the  like. 


Teaching  Pages  104  and  105 

Pupil’s  Objective:  To  learn  to  find  multiple 
fractional  parts  of  groups,  of  numbers,  and  of 
measures  by  first  finding  one  of  the  equal  parts  of 
the  group. 

Background.  On  page  58,  pupils  used  unit 
fractions  in  studying  the  even  division  facts  (|  of 
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Parts  of  a Croup  or  of  a Number 

[O] 

1.  Put  20  books  into  piles  with  4 of  them  in  each  pile.  In 
ng  5 of  20,  what  number  is  the  divisor?^ 

of  20  = A-  books;  § of  20  is  twice  as  many,  or  books, 
of  20  books  = 3 X 4,  or  _/2_  books;  § of  20  books  = & 

2.  Put  12  cards  in  groups  with  4 of  them  in  each  group.  Tell 
many  are  in  £ of  12.2  § of  12  is  twice  as  many,  or  _4L. 
many  are  there  in  § of  12?6  in  f of  12?<P  in  § of  12?/$ 

3.  On  the  board  draw  15  marbles  divided  into  groups  with 
third  in  each  group.  Draw  a line  around  § of  the  marbles. 

ind  a drawing  below  to  help  with  each  of  Ex.  4 to  6. 

4.  £ of  10=  _2_;  | of  10=  A.;  § of  10  = A 

5.  £ of  18  = J-;  § of  18  = JS_. 

6. Ci  of  24  = 3_;  | of  24  = f of  24  = 1S_. 


m 

1.  On  your  paper,  draw  16  cherries  divided  into  groups  with 
:ighth  in  each  group.(2)Draw  a line  around  f .(!0) 

((d)  , , 

It.  Draw  8 tulips.  Color  § of  them  redAand  the  others  yellow. (2/ 


fopy  Ex.  9 

to  12  and  write  answers 

for  each. 

Draw 

Ires  if  you  need  help. 

f*  4 °f  9 = 

_-3_,  so 

§ of  9 = 

A.. 

>.  ^ of  16  = 

-U 

| of  16  = 

_<L; 

| of  16  = 

11.. 

L.  4 of  21  = 

■-  -3-', 

f of  21  = 

_?_■ 

£ of  21  = 

I5_. 

!.  £ of  40  = 

. 5. 

5 

| of  40  = 

f of  40  = 

2S_. 

Buying  Arts  and  Crafts  Supplies 

Fractions  in  measurement  problems  [O] 

1.  Carol  asked  for  § yd.  of  leather  for  a belt.  How  many 
inches  of  leather  is  the  clerk  about  to  cut  off? 

1 yd.  = JA.  in.;  \ of  36  = | of  36  = 3 X 9,  or  21 

2.  “This  leather  is  80$  a yard,”  said  theglerk.  Mary  gave  her 
fifty  cents  and  a dime.  Was  that  correct  ?);§  of  80$  = 


Tell  how  many  inches  of  leather  the  clerk  cut  off  for  each  of 
these  sales.  Then  tell  how  much  she  charged. 

3.  Betty:  § yd.  at  90 $ a yard#*  5.  Ann:  § yd.  at  66$  a yard#* 

4.  Mary:  \ yd.  at  86 $ a yard #3*  6.  Jean:  2 yd.  at  7 9$  a yard#5f 


7.  George  asked  for  § lb.  of  clay  to  make  a small  bowl.  How 
many  ounces  did  the  clerk  weigh  out? 

1 lb.  = JA  oz.;  4 of  16  = _2_;  f of  16  = 7 X 2,  or  JL. 


Tell  how  many  ounces  of  clay  the  clerk  weighed  out  for  each 

of  these  sales.  Then  tell  how  much  she  charged. 

fop  /o°y.  u 

8.  Jim:  \ lb.  at  48^  a pound 24^  10.  Bob:  § lb.  at  24$  a pounds 

9.  Tom:  § ltx  at  20<jt  a pound/#*  11.  Pat:  3 lb.  at  15$  a pound^ 

[W] 


Now  write  the  work  for  Ex.  3 to  11.  For  Ex.  3,  write, 
of  90$  = 30$;  f of  90$  = 2 X 30$,  or  60$.” 
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8,  16,  24,  etc.).  They  found  they  could  find  one 
of  the  equal  parts  of  a group  by  using  the  denomi- 
nator of  the  fraction  as  a divisor.  On  pages  104  and 
105,  they  learn  to  find  multiple  parts,  which  re- 
quires division  by  the  denominator  and  multipli- 
cation by  the  numerator.  Although  these  processes 
|j  may  be  performed  in  either  order,  pupils  are,  at 
this  point,  guided  always  to  find  the  value  of  one 
of  the  equal  parts  first,  since  3 eighths  always  equals 
3 times  whatever  4 equals. 

In  applying  the  procedure  for  finding  a multiple 
part  of  a number  to  common  measures  on  page  105, 
one  additional  difficulty  is  encountered — it  is  neces- 


sary to  know  the  number  of  inches  in  a yard  and  the 
number  of  ounces  in  a pound,  etc.  Remind  pupils 
to  change  to  like-units  before  computing. 

The  development  on  page  104  includes  finding 
parts  of  groups  by  using  objects,  pictures,  and  then 
computation. 

Book  Lesson  (page  104) 

Ex.  1-6:  Oral  work.  Be  sure  pupils  realize  that 
the  denominator  of  a fraction  is  used  as  a divisor 
when  the  value  of  one  of  the  equal  parts  is  to  be 
found. 

Ex.  7-12:  Written  work. 
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Book  Lesson  (page  105).  Ex.  1-11:  Oral  work. 
Bottom  of  page:  Written  work. 


Differentiations  and  Extensions 

1 . Have  children  prove  that  f of  36  = 30  by 
folding  a 36"  tape  measure  into  sixths  and  count- 
ing up  to  30  by  sixths.  The  same  procedure  may 
be  used  to  check  Ex.  1 on  page  105  in  the  text. 

2.  Slower  learners. 


a.  To  give  these  pupils  practice  in  finding  one 
of  the  equal  parts  of  a number,  and  in  using  the 
denominator  of  the  fraction  as  a divisor,  assign  ex- 
amples such  as  these: 


i of  20  i of  27 
| of  48  i of  45 
f of  35  i of  36 
£ of  54  j of  63 


| of  96  | of  406 

i of  90  | of  234 

i of  65  i of  108 

i of  94  i of  282 


b.  Pupils  may  need  to  find  multiple  fractional 
parts  of  numbers  by  using  addition  as  a preliminary 
step  to  multiplication.  To  find  the  cost  of  | pound 
of  cheese  at  76^  a pound,  pupils  may  think  and 
work  as  below. 

19 

\ lb.  will  cost  19^  because  76  4-  4 = 19  4)76 
5 lb.  will  cost  \9<j: 

+ \ lb.  will  cost 
f lb.  will  cost  57 i 

After  using  addition  for  several  examples,  pupils 
will  see  the  value  of  shortening  the  work  by  think- 
ing for  the  above  example  “3  fourths  of  a pound 
will  cost  3 times  as  much  as  1 fourth  pound. 
3 X 19^  = 57^.” 

3.  More  capable  children  may  formulate  word 
problems  which  involve  fractional  parts  of  yards, 
pounds,  bushels,  and  the  like,  and  which  utilize 
prices  of  things  obtained  from  advertisements. 
Selected  problems  may  be  placed  in  the  class  frac- 
tion book  mentioned  earlier. 

4.  More  capable  pupils  may  also  try  Set  36 

Set  36.  Finding  fractional  parts 
a b 

1.  | of  140  = 35;  | of  140  = 105 

2.  I of  235  = 47;  f of  235  = 188 

3.  | of  448  = 56;  f of  448  = 168 

4.  i of  243  = 27;  f of  243  = 135 

5.  i of  $3.54  = $0.59;  f of  $3.54  = $2.95 

6.  i of  $5.20  = $0.65;  | of  $5.20  = $4.55 

7.  | of  $7.47  = $0.83;  | of  $7.47  = $3.32 

8.  i of  $3.95  = $0.79;  f of  $3.95  = $2.37 


Teaching  Pages  106  and  107 

Pupil’s  Objectives:  To  review  or  to  learn 
(a)  the  meaning  of  changing  a fraction  to  an  equal 
fraction  with  higher  or  lower  terms ; ( b ) the  mean- 
ing of,  and  the  reasons  for,  expressing  fractions  in 
lowest  terms. 

Background.  To  dramatize  the  meaning  of 
changing  one  fraction  to  an  equal  fraction  having 
higher  terms  (for  example,  changing  f to  f)  replace 
each  of  the  3 larger  parts  (fourths)  by  2 smaller 
parts  (eighths)  from  a whole  of  the  same  size. 

Without  the  manipulation  of  parts  as  well  as  the 
representation  of  the  change  by  diagrams,  pupils 
find  it  difficult  to  understand  that  higher  terms  for 
a fraction  designate  smaller  parts  and  vice  versa. 
The  Pre-book  Lesson  described  below  provides  an 
opportunity  for  pupils  to  use  equivalent  fractional 
parts,  while  the  work  on  pages  106  and  107  in  the 
text  utilizes  diagrams. 

Please  note  that  rules  for  changing  fractions  to 
higher  or  lower  terms  are  not  given. 

Pre-book  Lesson 

1.  Hold  up  a piece  of  red  ribbon  and  announce 
that  it  is  2 feet  long.  Hold  up  a piece  of  blue  ribbon 
and  announce  that  it  is  24  inches  long.  Ask  which 
piece  is  longer.  Have  pupils  match  the  two  pieces 
to  prove  that  they  are  equal. 

Ask  what  measurement  unit  is  used  in  telling 
the  length  of  the  red  ribbon  and  the  blue  ribbon. 
Then  have  pupils  tell  which  of  the  two  units  is 
smaller. 

Discuss  other  equivalent  amounts,  such  as 
3 pints  = 6 cups;  2 yards  =72  inches.  Then  see 
if  pupils  can  recall  the  generalization  that  the 
smaller  the  unit,  the  more  units  it  takes  to  equal  a 
certain  amount. 

2.  Use  two  paper  plates  of  the  same  size  for  this 
next  activity.  Mark  off  one  plate  into  fourths  and 
cut  off  one  of  the  fourths;  then  divide  the  other 
plate  into  eighths  and  cut  off  two  eighths,  as  shown 
below.  Ask  pupils  to  compare  the  remaining  parts 
of  the  plates  and  to  represent  their  conclusion  in 
figures  (f  = f).  Discuss  the  fact  that  the  fraction  f, 


3 fourths  = 6 eighths 
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Fractions  in  Lowest  Terms 


Equal  Fractions 

Iliijher  or  lower  terms  [O  | 

Pretend  that  the  circles  in  box  A 
:$.  One  fourth  of  a pie  equals  how 
eighths  of  a pie  of  the  same  size?2 
Do  the  fractions  5 and  § in  box  A 
tand  for  the  same  amount  of  pie?^ 

;,  f and  § of  the  same  thing  are 
n value.  5 and  § are  called  equal 
ons. 

Which  fractional  unit  is  smaller — 

> Why  can  § have  more  parts  and 
the  same  size  as 

Which  fraction,  (J)  or  f,  has  larger 
rs  for  its  terms? 

inging  5 to  the  equal  fraction  f is 
Changing  f to  higher  terms. 

Inging  § to  ^ is  called  changing 

|>wer  terms. 

lExplain  the  changing  in  box  B. 

L iw] 

Write  two  equal  fractions  for  the 
>art  of  C;  of  D;  of 
Write  two  equal  fractions  for  the 
fsofC;  ofD;  ofE.  For  C,  finish 
rk:  | = D, 

te  drawings  to  show  that 

7 h 11*  i = t to  = i 
= § I2*  i = I 15.  = f 

-I  13.  f = S 16.  § 

106 


([°] 

1.  Rectangles  A,  B,  and  C are  equal.  The  red  part  of  A is  H 
The  red  part  of  B is  f , or  \.  The  red  part  of  C is  f,  or  \. 


I : 

1 1 1 

ya 

2.  Are  §,  and  § (Ex.  1)  equal  fractions  7A  Which  fraction  has 
the  smallest  numbers  for  its  terms  ?2  Which  fraction  is  in  lowest 
terms?J 

3.  Which  of  the  equal  fractions  in  Ex.  2 has  the  fewest  parts?! 
Which  has  the  largest  fractional  unit  ?!  \ means  1 of  _2_  equal 
parts  of  the  rectangle. 


5.  Of  the  equal  fractions  § or  § or  ^ (Ex.  4),  which  one  has 
the  fewest  parts ?J the  largest  fractional  unit?! 

We  often  use  fractions  with  measures 
and  then  it  is  better  to  use  fractions  in 
lowest  terms. 

6.  Would  you  ask  the  clerk  for  dozen  eggs  or  for|g  dozen]? 

7.  Is  it  better  to  say  that  you  used  § yard  of  ribbon  or(f  yard]? 

We  say  that  fractions  are  in  best  form  when  they  are 
in  lowest  terms. 

[W] 

Draw  three  equal  rectangles  for  each  exercise  below.  Each 
time  shade  parts  of  the  three  rectangles  to  show  the  three  equal 
fractions. 

8.  i = 1 = A 9.  i = I = A 10.  I - s = « 
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which  has  the  larger  numbers,  or  the  higher  terms, 
is  made  up  of  more  parts  and  smaller  parts  than  the 
; equal  fraction 

3.  In  a similar  manner,  let  pupils  discover  that 
1 2 thirds  = 4 sixths  = 8 twelfths.  Use  three  paper 
plates  the  same  size;  mark  them  off  into  thirds, 

I sixths,  and  twelfths;  and  cut  off  parts  as  below. 


2 thirds  — 4 sixths  — 8 twelfths 


4.  Tell  pupils  that  we  say  a fraction  is  in  lowest 
terms  when  it  is  made  up  of  the  fewest  parts  (small- 


est numerator  figure)  and  the  largest  parts  (smallest 
denominator  figure)  that  could  be  used. 

5.  If  pupils  need  additional  experiences  in 
matching  equivalent  parts,  have  them  superimpose 
parts  on  a flannel  board. 

Book  Lesson  (page  106).  Ex.  1-5:  Oral  work. 
Ex.  6-16:  Written  work. 

Book  Lesson  (page  107).  Ex.  1-7:  Oral  work. 
Ex.  8-10:  Written  work. 

Differentiations  and  Extensions.  Continue  to 
provide  slower  learners  with  the  kinds  of  activities 
described  in  the  Pre-book  Lesson.  Each  pupil  may 
have  his  own  fractional  parts  of  equal  circles, 
labeled  and  sorted  according  to  size. 
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Using  a Fraction  Chart 

Equivalent  fractions  [O] 

Peter’s  teacher  put  this  fraction  chart  on  the  board.  Tell  how 
she  divided  each  bar.  Use  the  chart  for  Ex.  1-7. 

1.  One  whole  equals  how  many  halves ?2  how  many  fourths?^ 
how  many  eighths  ?<f  sixteenths  ?/6  1 = ^=  5 = 1 = 

2.  Tell  fractions  with  higher  terms 

that  equal  \\  £;  & f;  §; 

3.  Tell  fractions  with  lower  terms 

that  equal  TG>f  g^  tg'^  g-z 

4.  In  each  group  m^bpxujid} 

fraction  has  the  largest  fractional  unit?A  the  fewest  parts  7kue&dr) 

(caacUcL) 

5.  Which  fraction  in  each  group  in  the  box  is  in  lowest  terms  ?A 

Why  are  the  answers  to  Ex.  4 and  5 the  sam 

J/ze'ZousebXAe'J&fond,  jAe/jaeoltd . j Wj 

Copy  the  following  and  put  in  the  missing  numbers: 

a b c d e f 

64-—  7 i _ 2.  8_^  12  3 6—3  io_5 

°*  ¥ “ F F ~ T6  “ ¥ T5  ~ ¥ T5  ~ 8 TG  ~ J 

7 i — JL  l — y-  4 _ / 6—3  8 — / 14  — 7 

2 - Te  4 - T5  G ~ G S ~ ¥ TG  ~ IS  TG  ~ ? 

8.  Copy  the  chart  above.  Make  each  whole  bar  8 in.  long 
and  g-  in.  wide.  Keep  your  chart.  You  will  need  to  use  it  often. 


a-  d)-  § - t§ 
b*  A = I = (5) 
c-  A =|=l 


Adding  and  Subtracting  Like-Fractions 

1.  Andy  walked  f mile  to  the  post  office.  Then  he  wa 
| mile  farther  to  the  store.  How  far  did  Andy  walk  in  all? 

Use  the  fraction  chart  on  page  108  to  find  the  total.  1 
study  and  explain  the  work  in  box  A,  below {%CM><zdd'Mfa/'A 

2.  Hilda  fives  § mile  from  school.  When  she  has  wa 
5 mile,  how  much  farther  must  she  go  to  get  to  school 

Use  the  fraction  chart  to  explain  how  to  find  the  ans 
Then  explain  the  work  in  box  B. 

3.  How  is  adding  and  subtracting  parts  like  adding  and  s 
trading  wholes  tjA&siUvme/ 


A 

B 

3 boys  | in  the 

3 eighths  | 

3 fourths  £ 

+ 3 boys  | same 

+3  eighths  +§ 

6 eighths  § = £ 

— 1 fourth  — i 

or  4 

6 boys  l way 

2 fourths  £ = 

We  change  ||  to  lowest  terms. 

Why  change  £ to  A: 

We  can  add  or  subtract  like-fractions,  that  is,  frac- 
tions with  the  same  fractional  unit. 

The  numerators  tell  how  many  equal  parts  are  to  be 
added  or  subtracted.  The  denominators  help  you  tell 
the  size  of  the  fractional  unit. 


Copy  and  finish.  Use  the  chart  on  page  108  to  help 


change  a fraction  in  the  answer  to  lowest  terms. 

4-  f + 1 = 1 

if  - TG  = TG>  or  1 

TG  + TG  ~ 

A + TG  = TG 

I ~ g = h or  ¥ 

7 i 3 _ JO 
ITT  i T9’ 

if  - TG  = TG 

f + G = G>  or  2 

TG  ~~  TG  = TG’ 

T TG  ~ A = TG 

G ~ G = f > or  ¥ 

T§  ~ = T9’ 

108 
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Teaching  Pages  108  and  109 

Pupil’s  Objectives:  ( a ) To  learn  about,  and  to 
make  a chart  of,  the  equivalent  fractions  in  the 
family  of  halves,  fourths,  eighths,  and  sixteenths; 
(b)  to  use  a chart  in  changing  fractions  to  higher  or 
lower  terms ; ( c ) to  learn  to  add  and  subtract  like- 


★Answers  Not  on  Reproduced  Page  108 


fractions  in  the  families  studied  (sums  and  minu- 
ends less  than  1). 

Background.  Before  children  are  asked  to  study 
the  fraction  chart  on  page  108  in  the  text  for  the 
purpose  of  discovering  equal  fractions,  they  should 
participate  in  the  building  of  a chart  by  a procedure 
similar  to  that  described  in  the  Pre-book  Lesson 
on  the  next  page.  After  the  chart  is  built,  the 
teacher  should  present  a chart  drawn  on  cardboard, 
for  it  will  have  a greater  degree  of  exactness  than 
is  possible  when  strips  are  pasted  to  paper. 
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Pre-book  Lesson 

Materials  Needed: 

a.  Five  strips  of  shelf  paper  3 inches  wide  and 
36  inches  long,  each  a different  color 

b.  A large  sheet  of  white  wrapping  paper  36"  wide 
and  about  20"  long 

c.  Scotch  tape  or  paste  to  fasten  the  strips  to  the 
large  sheet  of  paper 

1.  To  begin  building  a fraction  chart,  have  a 
pupil  use  a yardstick  to  find  the  length  of  each 
strip  of  shelf  paper  (36  inches).  Label  the  strip 
as  below  and  paste  it  on  the  large  white  sheet. 


Fold  and  mark  the  second  strip  to  make  halves. 

, Label  each  half  and  paste  it  exactly  under  the  whole 
j strip,  as  in  the  chart  on  page  108  in  the  text.  Then, 

I fold,  mark,  and  paste  to  show  fourths,  eighths,  and 
sixteenths. 

2.  It  is  usually  advantageous  to  have  pupils  re- 
j produce  in  their  own  notebooks  a fraction  chart  for 
, the  family  of  |’s,  J’s,  |’s,  and  rg’s.  Each  pupil  may 
I use  his  ruler  to  draw  five  rectangles  8 inches  long 
j and  ^ inch  wide.  Slower  learners  will  need  assist- 
ance in  drawing  the  rectangles  and  in  dividing 

Ithem  accurately  into  the  proper  number  of  equal 
parts. 

3.  Pupils  may  use  the  large  fraction  chart  to 
jobtain  answers  for  questions  such  as  these: 

a.  I yard,  measured  in  fourths,  equals  how  many 
fourths? 

b.  \ yard,  measured  in  eighths,  equals  how  many 
eighths? 

c.  f yard,  measured  in  sixteenths,  equals  how  many 
sixteenths? 

Book  Lesson  (page  108) 

Ex.  1-5:  Oral  work. 

Ex.  6-8:  Written  work.  This  part  of  the  lesson 
ibovers  many  of  the  same  ideas  contained  in  the 
Pre-book  Lesson,  so  it  will  provide  further  practice 
in  finding  equal  fractions. 

Book  Lesson  (page  109).  Ex.  1-3:  Oral  work. 
Rows  4-7:  Written  work. 

Differentiations  and  Extensions 

1 .  Slower  learners. 

a.  Provide  individual  assistance  in  using  the 
fraction  chart  to  find  equal  fractions. 


b.  As  children  do  the  addition  and  subtraction 
examples  (rows  4-7)  on  page  109,  they  should 
count  parts  or  cover  up  parts  on  the  fraction  chart. 

2.  All  children. 

a.  To  provide  varied  experiences  with  equal 
fractions,  let  pupils  work  with  parts  of  equal  circles 
or  paper  plates.  When  one  half  of  a plate  is  placed 
over  8 sixteenths,  the  equivalence  is  proved  in  a 
slightly  different  way  than  would  be  the  case  in 
using  a chart. 

b.  Let  children  use  groups  of  counters  (straws, 
pegs,  buttons,  tickets)  to  discover  that  equal  frac- 
tions apply  to  groups  as  well  as  to  single  objects. 
To  illustrate,  have  pupils  lay  out  12  pegs  and  group 
them  to  show  \ of  12.  Next,  12  pegs  of  a different 
color  may  be  grouped  into  four  equal  groups.  Pu- 
pils will  discover  that  f of  12  = 6,  just  as  \ of 
12=6. 

c.  Have  each  pupil  build  a table  of  equivalent 
fractions  similar  to  the  one  below  for  his  notebook. 


3.  More  capable  children  may  be  able  to  change 
fractions  to  higher  or  lower  terms  by  thinking 
about  the  parts  involved  instead  of  by  referring  to 
the  chart.  The  following  thought  patterns  are 
illustrative: 

To  change  f to  sixteenths,  think  “1  whole  = pf* 
\ of  16  sixteenths  = 4 sixteenths.  3 fourths  = 3X4 
sixteenths,  or  12  sixteenths.” 

To  change  f-g-  to  eighths,  think  “i%  = There  are 
as  many  eighths  in  10  sixteenths  as  there  are  2’s  in  10. 
There  are  five  2’s  in  10,  so  = §.” 

On  pages  104  and  105,  pupils  learned  to  find 
multiple  parts  of  groups  and  of  numbers  (f  of  24, 
§ of  32,  etc.).  Many  of  these  children  should  be 
able  to  generalize  that  finding  | of  16  sixteenths  is 
similar  to  finding  f of  16  apples. 

NOTES 
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1 whole 
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4 
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4 
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Other  Fraction  Charts 

Equivalent  fractions  [O] 

Use  charts  A and  B to  help  you  answer  questions  1 to  3. 


1.  One  whole  equals  how  many  thirds  ?3  sixths  ?<#  twelfths  ?/2 

2.  Tell  equal  fractions  with  higher  terms  for  these: 

-2,  2.¥£  4-i:  5./g  J_.3  3-i.  1 2 3 & 

3’6'/Z63/2.  33  6 ’/Z  TTVZ  BV2  43/2  43/2 

3.  Tell  an  equal  fraction  with  lower  terms  for  each  of  these: 


4-  Z 2 ■ / 
^3j  T£3£- 


_6  . J.,2.  2.  2. 
123  (,>2  4’  Z 


T%3y 

4.  When  ^ of  circle  C is  divided  into 
3 equal  parts,  why  is  each  part  ^ of  the 
whole  circle?  (Study  chart  B.) 

The  whole  (f)  would  have  4 X 3,  or 
J2-  equal  parts. 

Then  5 = Ai  § = Ai  f = A- 

5.  If  ^ of  circle  D is  divided  into  4 
equal  parts,  each  equal  part  is  J2._  of  the 
whole  circle?7  Why?A  (Study  chartA.) 

Then  \ and  § = A 


H 


E-3 


[W] 


Find  the  missing  numbers  in  rows  6 to  8.  Use  charts  A and  B 
if  you  need  help. 


6*  3 = 6 
7*  6 = 1% 
8-  i = A 


b 

_ / 
- 2 


4 _ / 
T2  ~ 3 


til 


“ A A 


_ / 


A - 4 


A = i 


A 


110- 


9.  Study  chart  E.  Find  e 
on  it  as  many  pairs  of  equal 


fractions  as  you  can.ir  fo>  > 
/0  io7WSer?i  ilP divided  into 


5 equal  parts,  why  is  each 
part  A of  the  whole  ?v  \ = A 


I whole 


11.  If  i is  divided  into  2 equal  parts,  each  part  is  A-  of  t 


whole.  Why?v  i = 

SlfubMt&o&j  (§  )m/xhM/^ovO  5 X Z,  <rts  /Ojtyioa£f>aAlA. 

12.  Copy  charts  A and  B on  page  110.  Make  each  bar  6 
long  and  £ in.  wide.  Then  copy  chart  E,  but  make  each  wh< 
bar  5 in.  long  by  \ in.  wide.  Keep  the  charts  to  use  later. 


Copy  and  put  in  the  missing  numbers.  Use  your  charts 
help  you  change  a fraction  in  the  answer  to  lowest  terms. 


a 

b 

c 

13. 

i + i = j 

A + A = A = 2 

14. 

i + i = i = £ 

A + A = A = i" 

A + A = jb = 

15. 

§ + & = 1 = 4 

T5  ~ A = A = 2 

16. 

f -h=i=i 

A ~ A = A = 4 

A + TO  = % - 

17. 

A ~ A = A = ^ 

A - A = /|  = 

To  Keep  in  Practice 

Write  answers  on  folded  paper. 


a 

b 

C 

d 

e 

1.  610 

8,436 

$40.00 

$713.40 

$830 

-79 

-2,979 

-24.91 

-57.98 

-197 

-53! 

5, ¥3  7 

*/s.oq 

*i>55.¥l 

2.  694 

$9.85 

1,836 

18,432 

$748 

58 

6.49 

79 

74,938 

396 

836 

3.86 

8 

42,976 

42 

+748 

+0.27 

+6,752 

+52,046 

+5 

2, 3J6 

*20.  ¥7 

WTS 

/rg,3lz 
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Teaching  Pages  110  and  111 

Pupil’s  Objectives:  (a)  To  learn  about,  and  to 
make  charts  of,  the  equivalent  fractions  in  the  fam- 
ily of  thirds,  sixths,  and  twelfths;  the  family  of 
halves,  fourths,  and  twelfths;  and  the  family  of 
fifths  and  tenths;  ( b .)  to  practice  adding  and  sub- 
tracting like-fractions,  changing  fractions  in  an- 
swers to  lowest  terms  by  referring  to  charts  when 
necessary  (sums  and  minuends  less  than  1);  (c)  to 
gain  practice  in  addition  and  subtraction  of  whole 
numbers. 

Background.  If  pupils  have  already  folded  and 
pasted  strips  of  paper  to  make  a fraction  chart,  they 
probably  will  not  need  to  repeat  this  procedure  for 


the  new  charts.  All  pupils  should,  however,  have 
the  opportunity  of  drawing  charts  for  the  new  frac- 
tion families  in  their  notebooks. 

Book  Lesson.  Ex.  1-5:  Oral  work.  Rows  6-8: 
Written  work.  Ex.  9-11:  Oral  work.  Ex.  12-17: 
Written  work.  Rows  1 and  2:  Written  work. 

Differentiations  and  Extensions 

1 .All  children. 

a.  Provide  experience  in  showing  equivalent 
fractions  with  parts  of  equal  circles  or  paper  plates 
as  well  as  with  fraction  charts.  Superimposing 
3 twelfths  on  1 fourth  will  show  equivalence,  as 
well  as  the  fact  that  a fraction  in  lowest  terms  is 
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made  up  of  fewer  but  larger  parts  than  an  equal 
fraction  in  higher  terms. 

b.  A table  of  equivalent  fractions  such  as  the  one 
below  will  help  pupils  summarize  the  discoveries 
they  have  made  from  all  the  separate  fraction 
charts.  Help  them  build  a table  that  may  be  kept 
in  a notebook  for  reference. 


c.  See  if  pupils  can  write  the  next  three  fractions 
in  each  series  above.  With  guidance,  pupils  may  be 
able  to  make  a series  of  generalizations  such  as  the 
one  started  below. 

A fraction  having  a denominator  twice  as  large  as  its 
| numerator  has  a value  of 

A fraction  having  a denominator  three  times  as  large 
| as  its  numerator  has  a value  of 

12.  More  capable  children. 

a.  The  rule  for  reducing  fractions  to  lowest 
terms  by  dividing  both  terms  by  the  same  number 
i;  is  not  developed  in  the  text  for  all  children  until 

I Chapter  5,  pages  191-194.  However,  some  children 
may  discover  the  rule  and  use  it  without  being  able 
; to  state  it. 

b.  Encourage  children  to  describe  the  relation- 
ships between  the  fractional  units  in  the  charts  pic- 
tured in  the  text.  The  following  are  illustrative: 

j is  half  as  large  as  or  \ is  twice  as  large  as 
i Ya  is  one  third  as  large  as  J,  or  5 is  three  times  as 
large  as  yj. 

1 whole  cut  into  JJj’s  has  twice  as  many  parts  as  a 
whole  cut  into  |’s. 

Reducing  1%  to  | means  that  3 parts  each  \ in  size 
are  equal  to  9 parts  each  y^  in  size.  Because  fourths 
are  3 times  as  large  as  twelfths,  it  takes  only  one  third 
as  many  to  equal  a given  number  of  twelfths. 

Teaching  Pages  112  and  113 

Pupil’s  Objectives:  ( a ) To  acquire  an  increased 
appreciation  of  the  social  usefulness  of  fractions  in 
problem  situations ; ( b ) to  review  meanings  and  re- 
! lationships  for  whole  numbers  and  fractions ; ( c ) to 
gain  practice  in  estimating  answers  and  in  compar- 
ing estimated  answers  with  exact  answers. 

Book  Lesson  (page  112).  Ex.  1-7:  Oral  work. 

Book  Lesson  (page  113).  Ex.  1-14:  Oral  work. 
Rows  1-4:  Written  work. 


Using  Fractions  in  Problems 

Give  each  answer  in  best  form. 


[O] 


1.  In  picture  A,  Jim  is  cutting  a melon  into  halves.  After  he 
cut  one-half  melon  into  3 equal  pieces  (picture  B),  he  ate  one 
of  the  pieces.  What  part  of  the  whole  melon  did  Jim  eat?  6 

2.  Ann  cut  one-half  cake  into  4 equal  pieces  and  ate  one  of 
the  pieces.  What  part  of  the  whole  cake  did  she  eat?^On  the 
board,  draw  a picture  of  Ann’s  cake  and  color  the  part  she  ate. 

3.  Mary  cut  a whole  pie  into  6 equal  pieces  and  ate  one  of 
the  piecesli) Sally  cut  half  a pie  of  the  same  size  into  3 equal 
pieces  and  ate  one  of  the  pieces  li) Which  of  the  girls  had  the 
bigger  piece  of  pie?A  On  the  board,  draw  pictures  to  show  how 
the  pies  were  cut. 

4.  Harry  bought  ^dozen  cupcakes.  Andy  bought  ^dozen. 
Which  boy  bought  more  cupcakes  r^How  many  more?2  Draw 
pictures  on  the  board  to  prove  your  answers  Tj"1 

5.  A recipe  called  for  § lb.  of  chopped  fruit.  Betty  had  only 
5 lb.  How  much  more  fruit  did  she  need ?F 


6.  Gail  used  ^ lb.  of  nuts  in  her  cake  and  lb.  for  the  icing. 
In  all,  she  used  lb.  of  nuts. 

7.  Harry  lives  f of  a mile  from  the  park  and  Jack  lives  y3^  of 
a mile.  Which  boy  lives  nearer  to  the  park?vJJse  the  chart 
on  page  1 1 1 to  prove  your  answer. 


rK rv.u 

fi*' 
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Differentiations  and  Extensions 

1.  More  capable  children  may  be  asked  to  write 
“yes”  or  “no”  for  questions  1-14  at  the  top  of 
page  113  before  the  exercise  is  discussed  orally. 
This  will  require  them  to  read  carefully  and  criti- 
cally and  will  be  a good  test  of  their  ability  to  do 
independent  thinking.  Pupils  whose  work  shows  a 
clear  understanding  of  the  exercise  may  not  need 
to  participate  in  the  class  discussion.  They  may 
write  word  problems  involving  fractions. 

2.  In  estimating  answers  for  the  exercise  at  the 
bottom  of  page  1 1 3 in  the  text,  slower  learners  may 
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X 

Right  or  Wrong?  Prove  It! 

w O u p r/“\i 

Heview  oj  meanings  [OJ 

Read  carefully  and  think  before  you  answer. 

1.  5 dozen  oranges  is  more  than  f dozen.  ^ 

2.  | pound  of  butter  is  less  than  | pound.* 

3.  To  find  5 of  a number,  divide  the  number  by 

4.  When  j of  a whole  is  divided  into  2 equal  parts,  the 
fractional  unit  is  g.  is* 

5.  f of  the  circle  at  the  right  is  colored.^ 

6.  § is  in  lower  terms  than  the  equal  fraction,  § . ts' 


7.  One  whole  melon  equals  10  tenths  of  a melon.  ^ 

8.  The  product  for  6 X $4.03  is  closer  to  $25  than  to  $24.* 

9.  To  change  feet  to  inches,  multiply  by  36.* 

10.  3 X 90*  is  10  times  as  much  money  as  3 X 9 *.  ^ 

11.  ^ of  500  is  more  than  80  but  less  than  90.  ^ 

12.  The  largest  6-place  number  is  999,999.^ 

13.  7 dollars  equals  700  dimes.  X 

14.  The  sum  of  689  and  793  is  closer  to  1,500  than  to  1,300.^ 


Choose  the  Best  Estimate 


Rounding  and  estimating  [W] 

Without  working  the  examples  below,  copy  the  estimate  that 
you  think  is  closest  to  the  exact  answer  for  each  example, 
a Estimates  b Estimates 


1.  6 X 49 W 240;  280;  ffl 

2.  353  - 7^©;  40;  30 

3.  8 X 97 776  700;  B;  900 

4.  448  4-  70;  80;© 


9 X $3.89**£0/  $25;  $27;® 
$6.59  4-  8*^0*906  B;  70* 
7 X $5.96^72  $35;®;  $45 
$29.82  4-  6 +*.79  $4;  SJ  $5.50 


1.  To  make  lemonade  for  the  club  meeting,  Gail 
cut  lemons  into  halves.  How  many  halves  are 
there  in  1 lemon ?2 in  2 lemons?^ in  3 lemons ?£ 

2.  On  the  board  draw  4 circles.  Divide  each 
circle  into  halves. 

1=1;  2 = |;  | = 3;  § = * 

3.  Gail  used  only  5 halves.  She  used  _2._ 
whole  lemons  and  \ of  another.  She  used  2\ 
lemons.  With  your  circles  show  that  § = 2\. 

4.  Count  by  halves  from  \ to  f as  in  box  A. 

5.  How  many  fourths  are  in  one  pie? 

1 4^.  9 _ 8.  -2  _ /Z 

1 - 45  Z ~ 49  5 ~ 4 

6.  On  the  board,  draw  3 circles.  Divide  each 

circle  into  fourths. 

ijl  _ £.  91  _ 9.  93  Hi 

a4  — 43  Z4  — 43  Z4  “ 4 

7.  Shade  parts  of  the  circles  you  drew  in  Ex.  6 
to  make  them  show  that  \ = If. 

8.  Count  by  fourths  from  f to  ^ (box  B). 


Now  find  exact  answers  for  the  examples  in  rows  1 to  4. 


9.  Gail  served  f of  the  apple  pie,  f of  the  lemon 
pie,  and  f of  the  cherry  pie.  How  many  fourths 
did  she  serve ?^How  many  pies? 
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I + f + i = J,  or  1~  pies 

114 


try  to  write  their  computations  with  the  rounded 
numbers.  For  Ex.  1,  they  might  need  to  write 
6 X 50  = 300;  for  Ex.  2,  350  7 = 50;  etc. 

3.  As  additional  practice  for  all  children , ask 
them  to  estimate  answers  to  Ex.  1-16  at  the  bot- 
tom of  page  121  in  the  text. 

Teaching  Pages  114,  115,  and  116 

Pupil’s  Objectives:  To  learn  the  meaning  and 
use  of  (a)  proper  fractions ; ( b ) improper  fractions ; 
(c)  mixed  numbers. 


Background.  The  sequence  in  teaching  the 
meaning  and  use  of  improper  fractions  and  mixed 
numbers  is  the  same  as  that  employed  in  presenting 
all  new  concepts.  The  introduction  in  the  Pre-book 
Lesson  suggests  the  use  of  fractional  parts  of  ob- 
jects, and  the  Book  Lesson  continues  the  sequence 
by  employing  pictured  objects,  representative  ob- 
jects (divided  circles  and  rectangles),  and  symbols 
in  the  form  of  words  or  figures. 

It  is  important  that  pupils  develop  ability  to  use 
the  new  terms  intelligently  since  they  are  needed 
in  describing  procedures  for  adding  and  subtract- 
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Improper  Fractions  and  Mixed  Numbers 

Terms  [O] 

1.  In  the  picture,  how  many  ^’s  are  there  in 

irick  of  ice  cream  ?<£  in  2 bricks  ?/2  1 = 2 = ^ 

2.  Mary  served  5 pieces  of  the  strawberry  ice 
jam  and  4 pieces  of  the  vanilla.  In  all  she  served 
[_  pieces,  or  _2_  sixths. 
f + f = f=  l'i=  I2  bricks  of  ice  cream. 

3.  On  the  board,  draw  two  rectangles.  Divide 
h into  sixths.  Shade  parts  of  the  rectangles  to 
iw  that  § = If  = 1^. 

4.  Count  by  sixths  from  ^ to  as  in  the  box. 
b the  chart  on  page  110  if  you  need  more  help 
changing  fractions  to  lower  terms. 

Fractions  like  g,  f and  f are  proper  fractions. 

A proper  fraction  means  less  than  a whole.  Its 
numerator  is  smaller  than  its  denominator. 

[Fractions  like  §,  f,  § and  § are  improper  fractions. 

An  improper  fraction  means  either  a whole  or  more 
than  a whole.  Its  numerator  is  as  large  as  the  de- 
nominator or  larger  than  the  denominator. 

Numbers  like  1,  2,  4,  and  8 are  whole  numbers. 

Numbers  like  lg,  If,  2\y  and  3§  are  mixed  numbers. 

A mixed  number  is  the  sum  of  a whole  number  and 
a fraction. 

PF  IF 

5.  Tell  which  of  the  following  are  proper  fractions;  improper 

. • ,MN  . WN  L 

tions;  mixed  numbers;  whole  numbers: 


b I 


9 

WN 


2f 

MN 


ff 
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Picturing  Different  Kinds  of  Numbers 

Meaning 

1.  Read  the  following: 


A Proper  fraction 


C Mixed  number 


1 + f = II 


D 

If 

mm 

1 + 1 - /j 

E 

ms 

w 

! 

F 

§ + 

8 = V =/i? 

G 

W 

3 = y 

6 z 

[O] 


f is  a proper  fraction. 
The  numerator 


is  smaller  than  the  denominator.- 


| (box  A)  is  less  than  1 whole. 

J is  an  improper  fraction. 

The  numerator 5 


is  larger  than  the  denominator.- 
The  improper 
equals  the  mixed  number  14. 


If  is  a mixed  number.  It  is  the 
sum  of  the  whole  number  1 and  the 
fraction  f.  The  mixed  number  If 
(box  C)  equals  the  improper  fraction  f . 

[W] 

2.  For  each  of  boxes  D to  G,  write  a 
number  to  name  the  colored  part  of  the 
drawings.  (Je&Jkzu.) 

3.  For  which  box  did  you  write  a 
proper  fraction  ?Ga  mixed  number  ? D,  F 

4.  What  kinds  of  fractions  are  shown 
in  boxes  E and  F 

5.  Draw  and  shade  circles  to  show 
each  of  the  following.  Use  a pattern  so 
your  circles  will  all  be  the  same  size. 

a-  § b.  f c.  li  d.  f e.  f f.  f 

6.  Write  three  proper  fractions;  three 
improper  fractions;  and  three  mixed 
numbers. 
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| ing  fractions  and  mixed  numbers.  Memorization 
of  definitions  is  not  necessary,  but  understanding 
should  be  tested  frequently  by  having  pupils  pic- 
ture and  label  different  kinds  of  numbers,  or  by 
having  them  use  objective  materials  in  the  room  to 


Pre-book  Lesson 

Materials  needed: 

a.  Paper  cut-outs  of  things  which  may  be  divided 
into  fractional  parts,  such  as  grapefruit,  oranges,  ap- 
ples, melons,  pumpkins,  and  the  like 


b.  Paper  plates  to  represent  different  kinds  of  pie 

c.  Measuring  cups  marked  to  show  f,  g,  \y  and 
1 whole  cup 

d.  A flannel  board  with  appropriate  fractional  parts 
of  circles  in  different  colors 

1.  Present  problems  similar  to  those  below  and 
encourage  children  to  solve  them  in  a variety  of 
ways. 

a.  Sally  wants  to  serve  each  of  7 people  a half 
grapefruit  for  breakfast.  How  many  grapefruit  will 
she  need? 

b.  How  many  melons  will  Fred  need  to  serve  ^ 
melon  to  each  of  the  9 children  who  will  be  at  his 
party? 


131 


2.  One  way  to  solve  problem  a on  page  131  is  to 
use  parts  of  paper  circles  and  count  out  7 halves. 
The  halves  may  then  be  combined  to  show  3 wholes 
and  | more,  as  shown  below.  As  the  7 halves  are 
counted  out,  the  term  improper  fraction  may  be  pre- 
sented and  used  on  the  board  to  label  the  fraction,  \. 


3^  (mixed  number) 


After  combining 
halves 

After  the  halves  have  been  combined,  the  term 
mixed  number  may  be  presented.  The  change  from 
improper  fraction  to  mixed  number  may  be  re- 
corded in  figures  as  J = 3|. 

The  equivalence  of  § and  2\  may  be  worked  out 
in  a similar  manner  for  problem  b,  above. 

3.  Below  are  other  ways  that  may  be  suggested 
for  solving  problems  a and  b. 

a.  1 grapefruit  for  2 people;  2 grapefruit  for 
4 people;  3 grapefruit  for  6 people;  ?>\  grapefruit 
for  7 people 


1 and  1 and  1 and  \ = 2>\ 

- -2  — 1 • 4 _ O • 6.  -3  . 7 _ OJL 

C.  2 — -1}  2 — ^3  2 ~ 2 — 

4.  Emphasize  that  although  an  improper  frac- 
tion may  be  different  in  form  from  a mixed  number, 
it  may  be  equal  in  value.  Ask  pupils  to  use  meas- 
uring units  and  give  other  examples  when  the  form 
may  be  different  but  the  value  the  same,  as  in 
2 yards  = 6 feet  =72  inches. 

Book  Lesson  (page  114).  Ex.  1-9:  Oral  work. 

Book  Lesson  (page  115).  Ex.  1-5:  Oral  work. 

Book  Lesson  (page  116).  Ex.  1:  Oral  work. 
Ex.  2-6:  Written  work. 

Differentiations  and  Extensions 

1 .All  pupils  may 

a.  Use  a part  of  their  notebooks  for  a picture 
dictionary  of  technical  terms.  Pupils  may  draw  or 
cut  out  pictures  to  illustrate  a proper  fraction,  an 
improper  fraction,  a whole  number,  and  a mixed 
number.  The  term,  its  definition  as  given  on 
page  115,  and  a picture  should  be  given  for  each 
kind  of  fraction. 


b.  Obtain  extra  practice  in  counting  by  parts. 
For  example,  they  could  count  backward  by  sixths 
from  4 to  2,  beginning  4,  3f,  3f,  or  3§ , etc.  They 
could  also  count  backward  by  eighths  from  7 to  5, 
or  by  tenths  from  4 to  2^,  changing  fractions  to 
lowest  terms  on  the  way. 

2.  More  capable  pupils  may  prepare  a bulletin- 
board  exhibit  to  picture  the  meaning  of  the  new 
terms. 

3.  Slower  learners  may  be  grouped  and  helped  to 
make  the  drawings  called  for  in  Ex.  5,  page  116. 

Teaching  Pages  117  and  118 

Pupil’s  Objectives:  To  learn  {a)  what  to  think 
in  changing  improper  fractions  to  mixed  numbers 
or  whole  numbers ; ( b ) to  identify  mixed  numbers 
and  proper  and  improper  fractions;  (c)  to  add 
fractions  with  sums  equal  to  or  greater  than  1 by 
referring  to  a ruler. 

Background.  Counting  by  fractional  parts  on 
a ruler  or  on  a number  line  is  more  difficult  than 
counting  parts  of  circles,  paper  plates,  or  the  like, 
but  it  is  an  important  step  that  leads  away  from 
dependence  on  concrete  objects. 

On  pages  114  to  116,  pupils  change  improper 
fractions  to  whole  or  mixed  numbers  by  reference 
to  objects,  pictures,  or  a ruler.  On  page  117,  they 
are  guided  to  think  or  reason  out  the  transformation 
on  a more  mature  level. 

Book  Lesson  (page  117).  Ex.  1-5:  Oral  work. 
Ex.  6-8:  Written  work. 

Book  Lesson  (page  118).  Ex.  1-8:  Oral  work. 
Rows  9-11:  Written  work. 

Differentiations  and  Extensions 

1.  Slower  learners. 

a.  These  children  may  objectify  the  transforma- 
tion of  improper  fractions  to  mixed  numbers,  and 
vice  versa,  by  engaging  in  activities  such  as  the 
following: 

Pour  f cup  of  water  into  a pitcher  five  different 
times;  then  measure  the  total  amount  to  prove  that 
five  f’s  = If. 

Show  that  2\  cups  of  sand  or  water  will  fill  a f cup 
measure  5 times. 

Use  a clock  dial  and  show  that  4 half  hours  = 2 
hours;  that  6 quarter  hours  = If,  or  If  hours. 

b.  Also  help  slower  learners  make  the  drawings 
called  for  in  Ex.  6 and  7,  page  117,  by  providing 
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Changing  Improper  Fractions 

[O] 

The  improper  fraction  f equals  what  mixed  number? 

Think,  “f=l  whole.  Then  f = § + or  1^.” 

The  improper  fraction  § equals  what  whole  number? 

Think,  “f  = 1 whole.  Then  f = § + |,  or  _2_  wholes.” 
How  can  £ be  changed  to  a mixed  number? 

Think,  “f  = 1,  S = 2,  so  | = 2 £.” 

ill  what  to  think  to  change  the  following  improper  fractions 
ole  numbers  or  to  mixed  numbers: 

, b , c d,e  f,g7hr 

'I  ^3  tS//Z  %//&> 

if  w-3  */#  «.z«  § si  n/?§  j f/f  fti 

[W] 

)py  the  fractions  in  rows  4 and  5.  Change  each  improper 
an  to  a whole  number  or  to  a mixed  number. 

Draw  pictures  to  show  for  each  of  these  improper  fractions 
ixed  number  that  is  equal  to  it:  a.  f/jb.  §23 c. 

Draw  pictures  to  show  for  each  of  these  mixed  numbers 
hproper  fraction  that  is  equal  to  it:  a.  lf^b.  2g% c.  lfy 
Make  three  columns  with  the  headings  shown  below. 

: enough  room  for  the  work  which  follows. 


Proper  Fractions 

Improper  Fractions 

Mixed  Numbers 

~W~ 9 1?  3 TS 

5/0  /o 

T 9 TJ  F F 

it  if  3f  ViSf 

py  each  of  the  following  numbers  in  the  correct  column, 
hould  have  5 of  the  numbers  in  each  column. 

! i i A 2* 

I *8  I I 5i  I 

Itra  Practice.  Work  Set  37. 

117. 

each  pupil  with  a mimeographed  sheet  containing 
circles  and  squares  appropriately  divided.  The 
pupils  may  then  make  the  required  drawings  by 
coloring  and  labeling  parts  of  the  divided  circles 
or  squares. 

2.  More  capable  children  may  transform  improper 
fractions  by  dividing  the  numerator  by  the  denom- 
inator if  they  are  able  to  discover  this  shorter 


ABC  D 

1 I 1 | 1 I 1 | ' I ' | 1 l^|  1 l^|  'f'  I 1 I 't1"!  1 I 1 I 1 | 

0 i 2 3 4 


Parts  of  an  Inch 

Number  line  [O] 

1.  Each  inch  on  the  ruler,  above,  is  divided 
into  _2_  halves;  fourths;  _P_  eighths. 

1 = I = 4 = I- 

2.  Count  by  eighths  to  1£-.  Study  the  box. 

3.  In  counting  to  which  improper  fractions 

are  changed  to  mixed  numbers  ?v  to  whole  num- 
bers  if>T  7’  T’T’T’T’T’T 

4.  The  point  marked  “0”  on  the  ruler,  above, 
is  the  zero  point.  From  0 to  A is  1|,  or  inches. 

5.  From  0 to  B is  2|,  or  ^ inches. 

6.  From  0 to  C is  2|,  or  £,  inches. 

7.  From  0 to  D is  3^,  or  f,  inches. 

8.  In  Ex.  a to  f,  below,  tell  which  is  a longer 
distance  on  the  ruler.  Prove  your  answers. 

a.  2 in.  or(£  in.)  d.  (^f  in)  or  2 in. 

b.  ^ in.  or  3£  in. James  e.  (3  in. lor  ^ in. 

c.  2|  in.  orQnH}  f.  ^ in.  orl3  in] 

[W] 

Copy  and  finish  the  following.  Use  the  ruler  to  help  you. 

9.  t + f = f = If  = H 1 i + 

10.  1 + 1 = £ = If  = H 2f  + f = 3|  = 34 

11-  I + I = f = = + f = = 

118- 

method  by  themselves.  However,  until  they  dis- 
cover it,  they  should  continue  the  longer,  analytical 
method  given  on  page  117.  Far  too  many  pupils 
divide  the  numerator  by  the  denominator  in  a 
mechanical  fashion  without  realizing  the  signifi- 
cance of  the  process.  Short  cuts  should  be  dis- 
couraged until  understanding  is  secure. 

3.  Assign  Extra  Practice  Set  37  as  needed. 


S 

« 3t 


Change  these  improper  fractions  to  whole  or  mixed  numbers. 


Set  37.  Changing  improper  fractions 


1 I il  1 il 

: * 2 ’2  6 A6 

9 AO  ol  11  el 

4 ^2  2 °2 


e 


f g h 

12  « 7.  1 3 AZ  1 A 

6 “ 4 A4  12  A12 

15  : ll  ■«  2 17  4 J_ 

3 ° 9 *9  10  110 
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Changing  Answers  to  Best  Form 

° Fractions:  A.  and  S.  [OJ 

1.  Tom  bought  one  piece  of  cheese  weighing  § pound  and 
another  weighing  f pound.  How  much  did  it  all  weigh? 

Box  A:  | plus  f = £ Does 
equal  more  than  a whole?  Yes,  so  we 
change  ^ to  a mixed  number. 

Think , “|  = one  whole,  ^ = f + §, 

so  ¥ = i#  = Hr 

2.  How  much  more  did  one  piece  of 
cheese  weigh  than  the  other? 

Box  B:  | less  f = f.  § = i-  Why 
do  we  change  § to  i TSo'jZipmt 


3.  In  box  A we  added  the  _v  _ of  the  like-fractions.  In  box  B 
we  subtractedl^^^of  the  tSrartwns.  Why  ^Tfoadd/cfoAuUuufi 

4.  In  boxes  A and  B what  do  the  denominators^Tthe^fractimis^ 


We  change  improper  fractions  in  answers  to  whole 
numbers  or  to  mixed  numbers.  We  change  proper 
fractions  to  lowest  terms.  This  puts  both  kinds  of 
fractions  in  best  form. 


[W] 

Copy  and  add  or  subtract.  Use  charts  and  boxes  on  pages  108 
to  118  to  help  you  change  answers  to  best  form. 


a 

b 

c 

d 

e 

f 

g 

5-  t 

§ 

§ 

TO 

5 

12 

TO 

+1 

+f 

“i 

-h 

+TO 

“TO 

/£ 

m 

£ 

f 

~T¥ 

/ 

z 

y 

6.  § 

t 

i 

4 

5 

TO 

TO 

±i 

+i 

+1 

— 2 
6. 

~12 

Zrp_ 

“TO 

/ 

/£ 

y 

J 

s 

Z 

© Extra  Practice.  Work  Set  38. 
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& mile 


.i5pLL,brary 
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Adding  Three  Like-Fractions 


1.  One  Saturday,  Ted  rode  his  bicycle 
^ mile  to  the  library,  then  ^ mile  to 
Bob’s  house,  and  then  TO  mile  to  the  park. 

How  far  did  he  ride  in  all? 

Are  ^y,  and  ^ like-fractions?  y&> 

For  the  work  in  the  box  why  can  we 
think,  “9  + 3 + 7 = 19”  and  write  “-f§” 
for  the  sum?  v How  do  we  change  to  a mixed  number? 

cxjuru  axid//riwM^Ms<xt(rld.  — ' 

To  add  or  subtract  like-fractions,  add  or  subtract 
the  numerators. 

Numerators  tell  the  number  of  equal  parts  and 
denominators  tell  the  size  of  the  fractional  unit. 


TO  | 

> addends 

+ TO  ) 

TO  = Ito**® 


r 

Copy,  add  and  check  in  rows  2 and  3.  Change  improp 
fractions  in  the  sum  to  mixed  numbers  or  to  whole  number 


Use  your  charts  for  help. 

a 

b 

c 

d 

e 

f 

2.  1 

3 

5 

7 

f 

t 

1 

3 

4 

2 

5 

t 

2 

3 

5 

6 

3 

8 

+i 

+1 

4.2 
' 3 

+ * 

I 7 

+] 

If 

1 

If 

3.  ft 

TO 

4 

5 

f 

TO 

h 

TO 

TO 

2 

5 

7 

8 

TO 

2 

+TO 

+ TO 

+* 

+ t 

+* 

+i 

-h 

//f 

2 

~2j 

~w 

/£ 

i 

4.  Gail’s  mother  cut  a cake  into  sixteenths.  What  part  of  tl 
cake  was  left  after  ^ was  eaten ?^  ^?  % ^?  | j§?  £ 


© Extra  Practice.  Work  Set  39. 
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Teaching  Pages  119  and  120 

Pupil’s  Objectives:  To  learn  to  (a)  change  ad- 
dition and  subtraction  answers  containing  fractions 
to  best  form;  ( b ) add  two  and  three  like-fractions 
when  the  sum  is  less  than,  equal  to,  or  more  than  1 . 

Background.  On  pages  119  and  120  pupils 
work  on  a more  mature  level  than  in  preceding 
work.  They  apply  the  generalization  that  like- 
fractions  are  added  or  subtracted  by  adding  or 
subtracting  numerators.  Concrete  materials,  dia- 
grams, or  number  lines  are  used  only  to  verify 
answers  obtained  by  computation. 

Book  Lesson  (page  119).  Ex.  1-4:  Oral  work. 
Rows  5 and  6:  Written  work. 


Book  Lesson  (page  120).  Ex.  1:  Oral  work. 
Ex.  2-4:  Written  work. 

Differentiations  and  Extensions 

1.  All  pupils  may  verify  the  answers  for  some 
examples  on  page  1 1 9 by  using  a flannel  board  and 
fractional  parts  or  by  counting  on  a number  line 
(forward,  or  to  the  right,  to  add;  backward,  or  to 
the  left,  to  subtract). 

To  verify  the  answer  for  an  example  like 
on  the  flannel  board,  place  on  it  7 eighths  of  a 
circle  of  one  color  and  3 eighths  of  an  equal  circle 
of  the  same  or  a different  color,  as  shown  in  A on 
the  next  page.  Pupils  will  see  that  7 eighths  plus 
1 eighth  (of  the  3 eighths)  will  complete  one  circle, 
making  one  whole,  and  that  the  2 eighths  left  will 


make  one  fourth  (picture  B).  To  further  emphasize 
this,  superimpose  a whole  circle  over  the  8 eighths, 
and  a quarter  circle  over  the  2 eighths,  as  in 
picture  C. 

In  this  way,  both  the  changing  of  an  improper 
fraction  to  a mixed  number  and  the  changing  of  a 
fraction  to  lowest  terms  are  illustrated  (^  = lf; 
|=|).  It  also  demonstrates  again  a point  that 
ought  to  be  made  frequently — lower  terms  in  a 
fraction  are  represented  by  larger  pieces  when  the 
fraction  is  objectified. 

A B C 


2.  Using  concrete  materials,  show  all  pupils  that 
ionly  fractions  with  the  same  fractional  unit,  that 
is,  like-fractions,  can  be  added  and  subtracted.  For 
1 example,  place  7 eighths  and  3, fifths  on  the  flannel 
board  and  show  that  | + § cannot  be  added  as 
they  stand.  The  point  of  the  demonstration  is  to 
emphasize  the  basic  mathematical  concept  that  only 
like-units  may  be  added.  Actual  ability  to  change 
to,  and  to  add  unlike-units,  will  be  developed  later 

I in  the  Grade  5 text. 

3.  Assign  Extra  Practice  Sets  38  and  39  as 

^needed. 

Set  38.  A.  and  S.  of  like-fractions ; 
reducing  sums  and  remainders 

Change  a fraction  in  the  answer  to  best  form. 


Set  39.  Addition  of  like-fractions;  sums  greater  than  1 
Change  any  fraction  in  an  answer  to  best  form. 

a be 


1. 1 + f + | 2| 

2-t  + i+t  1| 

3.|+t  + !2§ 

4*  T6  + T6  + T6 

5.m+§i§ 


1%  + To  + To 

lit  7 1 5 ill 

ntn  + rs  *12 

9 1 7 1 1 5 <1* 

T6TU  + T6  *16 

9 + i + i 1 


f+f +?  2 

l+l+i 2 

5 1 1 1 1 5 <3 

T2.“T  T2  T-  T2  *4 

5 I 5 1 5 -t  7 

8"T  8 T 8 *8 

t+f+f  1 


Quick  Thinking  with  Rounded  Numbers 

Mental  compulation  in  A.,  S.,  M.,  D.  [O] 

Say  the  answers.  Do  the  work  in  your  head. 


a 

b 

C 

d 

1. 

90  - 4057? 

670  + 1207ft? 

250  + 250 500  9 times  605 ¥0 

2. 

3 X 50 150 

90  X 2 /HO 

80  X 7560 

80  from  6906/0 

3. 

120  620 

320  a-  8 ¥0 

540  - 2303/0 

340  plus  250 590 

4. 

6 X 40 2¥0 

7 X 90630 

720  + 890 

970  minus  540930 

5. 

240  - 6 ¥0 

420  76 0 

1 X 50 350 

90  times  99/0 

6. 

60  + 90 150 

800  - 15050 

600  - 580 20 

200  less  14060 

7. 

i of  360 90 

8 X 806  ¥0 

± of  630  70 

360  divided  by  8 ¥5 

How  Well  Can  You  Follow  Directions? 

Cumulative  review  in  A.,  S.,  M.,  D.  [W] 

Copy  and  work.  Check  each  answer. 

1.  Add  $6.98  to  %5.\\.$/2./l  9.  5,220  divided  by  9 =590 

2.  Subtract  $1.56  from  $4.83^3.2710.  Multiply  95  by  40.3,  $00 

3.  Multiply  38  by  4./5X  11.  Add  $39.78  to  $5.61$¥5.¥S 

4.  Divide  245  by  1.35  12.  6’s  in  2,094  =3¥9 

5.  Find  i of  832./04*  13.  $475.30  less  $94.16  =*39l/¥ 

6.  897  plus  3,842  plus  56  =¥,195  14.  $396  plus  $15.34  =J¥//.3¥ 

7.  $18.06  minus  $9.15  =$$.9/  15.  Find  i of  $58.32.*6.4tf 

8.  Multiply  $6.75  by  8 .*5¥00  16.  Multiply  98  by  16.1, ¥¥2 

17-20.  Write  word  problems  using  the  numbers  in  Ex.  1 to  4. 
Here  is  a problem  for  Ex.  1 : Mary’s  dress  cost  $6.98  and  her 
shoes  cost  $5.14.  How  much  did  both  cost? 

21.  Make  a list  of  three  things  we  usually  buy  by  the  pound; 
by  the  dozen;  by  the  yard. 

121 

Teaching  Page  121 

Pupil’s  Objectives:  To  gain  practice  in  (a)  com- 
puting mentally;  ( h ) in  computing  with  paper  and 
pencil  when  the  operations  to  be  performed  are 
indicated  by  words  instead  of  signs. 

Background.  In  the  exercise  at  the  top  of  the 
page,  pupils  are  to  give  exact  answers  since  the 
computations  are  relatively  easy.  Emphasize  the 
generalization  that  we  add,  subtract,  multiply,  and 
divide  tens  just  as  we  do  ones. 

For  short  periods  of  oral  practice,  provide  on 
the  board  many  additional  exercises  similar  to  this 
one.  Increase  the  difficulty  of  the  computations 
for  more  capable  children , since  these  exercises  help 
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to  develop  skills  needed  in  estimating  answers  for 
more  difficult  examples.  Pupils  may  work  in  small 
groups  with  one  member  of  the  group  acting  as  the 
teacher. 

The  exercise  at  the  bottom  of  the  page  is  the 
third  occurrence  of  this  type.  Pupils  are  required 
to  translate  the  technical  arithmetical  terms  into 
the  signs  of  operation,  and  they  must  supply  the 
correct  form  for  working  each  example.  The  ex- 
amples are  arranged  in  order  of  difficulty  so  that 
even  the  slower  learners  should  be  able  to  work  the 
first  part  of  the  set  successfully.  Insist  that  pupils 
write  a sign  for  each  example. 

Book  Lesson 

Rows  1-7:  Oral  work. 

Ex.  1-21:  Written  work.  Pupils  may  be  given 
some  credit  for  each  example  if  the  form  of  the 
algorism  is  correct. 

Differentiations  and  Extensions 

1.  Slower  learners  may  first  be  given  help  in 
writing  the  correct  algorism  for  each  example,  and 
then  in  locating  and  overcoming  computational 
difficulties. 

2.  More  capable  children  will  be  the  only  ones 
who  will  have  time  to  formulate  original  word 
problems  (Ex.  17-20)  or  to  follow  directions  for 
Ex.  21. 

Teaching  Pages  122,  123,  and  124 

Pupil’s  Objectives:  (a)  To  learn  another  use 
for  a multiple  fraction  (f  may  mean  5 of  3 wholes 
as  well  as  f of  1 whole);  ( b ) to  review  the  way  a 
unit  fraction  may  be  used  in  making  a comparison; 
(c)  to  gain  experience  in  working  problems  which 
involve  the  addition  and  subtraction  of  like- 
fractions. 

Background.  Up  to  this  point  fractions  have 
been  used  to  indicate 

a.  One  or  more  of  the  equal  parts  of  a whole.  One 
part  of  a pie  cut  into  6 equal  parts  is  ^ of  the  pie; 
5 parts  are  f of  the  pie. 

b.  One  or  more  of  the  equal  parts  of  a group  when 
the  size  of  the  group  was  as  large  as,  or  larger  than, 
the  number  in  the  denominator  of  the  fraction.  5 of 
a group  of  8 marbles  = 2 marbles;  f of  8 = 6. 

In  the  new  use  for  a fraction  presented  on 
pages  122  and  123,  the  multiple  fraction  appears 
as  a quotient  when  the  size  of  the  group  divided 


B C 


Why  Does  a Fraction  Mean  Division? 

1.  If  three  girls  share  equally  the  2 tarts  in  picture  A abo 
what  will  be  each  girl’s  share?  2 divided  by  3 = 3 

Pictures  B and  C will  help  you.  In  B,  each  tart  has  be 
cut  into  thirds.  Why  was  this  done crmJuwe/cmjU 

In  C,  each  girl  has  taken  _3"_  of  the  cherry  tart  and  jx_ 
the  lemon  tart.  Each  girl  gets  § for  her  share. 

2 wholes  -4-  3 = § of  a whole. 

The  fraction  § means  that  2 wholes  have  been  divided  ii 
3 equal  parts. 

2.  Tell  each  girl’s  share  if  Linda  and  Ann  and  Mary  sh 
equally 

a.  9 mints.  9 divided  by  3 =3  | = 3 

b.  3 cookies.  3 divided  by  3 = / § = / 

c.  1 apple.  1 divided  by  3 = 3 Draw  a picture. 

3.  If  4 boys  share  equally  2 candy  bars,  what  is  each  bo 
share  of  the  candy  bars? 

2 wholes  4-  4 = J,  or  of  a whole. 

4.  If  6 children  share  equally  3 sheets  of  colored  paper,  w 
is  each  child’s  share  ?v  Show  this  division  with  sheets  of  pap 

122 

is  not  large  enough  to  allow  1 whole  unit  for  each 
of  the  equal  groups  (i.e.,  when  a smaller  number 
is  divided  by  a larger  number  in  fractional-part 
division).  For  example,  if  Helen  has  3 small  pies 
to  divide  equally  among  4 people,  each  person  will 
get  5 of  3 whole  pies,  or  § of  a pie. 

On  page  124,  unit  fractions  are  used  in  making 
linear  comparisons.  The  use  of  multiple  fractions 
for  comparisons  is  postponed  until  page  202  in 
the  text. 

Pre-book  Lesson 

1.  Lay  out  a red,  a blue,  and  a green  sheet  of 
paper,  each  of  the  same  size.  Ask  for  suggestions 
as  to  ways  to  divide  the  3 sheets  equally  among 
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5.  Bob,  Tom,  Jack,  and  Jim  are  to  share  equally  these  3 small 
s.  What  is  each  boy’s  share?  ^ 

3 pies  -j-  4 


'Use  different  colored  paper  plates  for  pies, 
/ide  among  4 boys  first  the  cherry  pie, 
jn  the  apple  pie,  and  then  the  berry  pie. 
(Each  boy  gets  5 + 5 + 5,  or|,  of  a whole. 

6.  Box  D gives  three  ways  to  write  the 
irk.  5 means  “3  divided  by  + The 
i:tion  fine  between  the  3 and  the  4 is  a sign 
jt  means  division. 


3-4  = | 
i of  3 = | 
Of 
413- 


Using  Fractions  to  Make  Comparisons 

Unit  fractions  [O] 


A 

B 

=3 

c 

□ 

v 

> 

\_mayJ_ / 

J,  Jr 

: ta 

l+t+Li  1 

- A 

. r 3L-. 

\BETTY / 

J 0 

1.  May’s  flower  box  is  how  many  times  as  long  as  Betty’s? 2 
The  length  of  Betty’s  box  is  what  part  of  the  length  of  May’s  ?2 

2.  In  this  way,  make  two  comparisons  for  each  of  the  other 
pairs  of  things  shown  above. ★ 


7.  Box  E shows  “5  divided  by  8”  written  with 
j three  signs  which  mean  division.  On  the  board, 
te  “9  divided  by  12”  with  the  three  division  signs. 

When  division  is  written  in  fraction  form,  we 
[uld  reduce  the  fraction  to  lowest  terms.  =y: 

I A fraction  means  division.  The  numerator 
dividend  and  the  denominator  is  the  divisor. 

numerator >5  < dividend  6)5  dividend 

• T . t. 

denomina  tor * o< divisor  divisor 

[W] 

Write  the  division  for  each  problem  below  in  three  ways,  as  in 
D.  Reduce  fractions  in  answers  to  lowest  terms. 

8.  Helen  cut  a piece  of  ribbon  3 yards  long  into  8 equal 
:es.  How  long  was  each  piece  ?i’^+,  Y ) 

9.  Jean’s  mother  cut  a 2-pound  piece  of  cheese  into  8 equal 
|s.  How  much  did  each  part  weigh  ?2+£  iJT,  J ; 

|0.  Betty  divided  4 pies  equally  among  6 people.  How  much 
j I'did  each  person  get?  t -r6,  (t>W , 6 ; Hofa/foe/ 

; .1.  Divide:  a.  3 by  9;jf  b.  8 by  10;  x c.  9 by  \2.Tj- 


E 

5 v 8 
8)5 
f 


is  the 


To  compare  a longer  length  with  a shorter  length  we  use  a 
number  that  tells  how  many  times. 

To  compare  a shorter  length  with  a longer  length  we  use  a 
fraction  that  tells  what  part  one  is  of  the  other. 


Using  Fractions  in  Problems 

A.  and  S.  of  like-fractions  [W] 

1.  A jar  has  § quart  of  tomato  juice  in  it.  ^Agother  has  5 quart 
in  it.  How  much  juice  is  there  in  both  jars?A  How  much  more 
juice  is  there  in  one  jar  than  in  the  other?  ift. 

2.  Helen  started  for  the  post  office  which  was  t7q  mile  from  her 
home.  After  she  had  walked  ^ mile,  how  much  farther  did  she 
have  to  go  to  reach  the  post  office?  ~5/rrU/. 

3.  Mary  used  § yd.  of  paper  to  cover  one  shelf,  § yd.  for 
another,  and  f yd.  for  another.  She  used  U-  yd.  in  all. 

4.  Bob  bought  § pound  of  chocolates  and  § pound  of  fudge. 
How  many  pounds  of  candy  in  all  did  he  buy?  lYMk 

5.  How  much  less  fudge  than  chocolates  did  Bob  buy?z^r 

6.  Tom  took  5 hr.  to  sweep  the  garage,  5 hr.  for  the  porch, 
and  § hr.  to  wash  the  car.  How  long  did  he  work  at  these  jo1ps?v 


123 
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4 children.  Place  on  the  board  the  number  ques- 
tions 3 -b  4 = ? \ of  3 = ? 

If  pupils  do  not  suggest  the  idea,  ask  about  the 
possibility  of  first  dividing  the  red,  then  the  blue, 
and,  finally,  the  green  sheet.  Let  a pupil  make  this 
division  and  record  the  result  as 

5 red  + 5 blue  + 5 green  = £ of  a sheet. 

Then  return  to  the  original  number  question  and 
have  these  three  forms  recorded: 

Of 

3-4  = f;  4)3;  \ of  3 = f 

2.  If  necessary,  repeat  the  above  procedure,  di- 
viding 3 different  colored  sheets  among  5 children, 
i See  whether  pupils  can  generalize  that  in  these 


fraction  quotients,  the  numerator  is  the  dividend 
and  represents  the  size  of  the  group  divided,  while 
the  denominator  is  the  divisor  and  represents  the 
number  of  equal  groups. 

Book  Lesson  (pages  122  and  123).  Ex.  1-7: 
Oral  work.  Ex.  8-11:  Written  work. 

★Answers  Not  on  Reproduced  Page  124 

2 B.  The  tall  flag  is  4 times  as  tall  as  the  short  flag. 
The  short  flag  is  5 the  height  of  the  tall  flag. 

C.  The  short  candy  bar  is  ^ the  length  of  the  long 
bar.  The  long  bar  is  6 times  as  long  as  the  short  bar. 

D.  The  tall  candle  is  3 times  as  long  as  the  short 
candle.  The  short  candle  is  the  length  of  the  tall 
candle. 


I 
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Book  Lesson  (page  124).  Ex.  1-2  (top):  Oral 
work.  Ex.  1-6  (bottom):  Written  work. 

Differentiations  and  Extensions 

1 . Slower  learners  may  be  encouraged  to  use  ob- 
jects to  work  out  any  of  the  problems  on  pages  122 
and  123  which  they  cannot  “think  out”  or  work. 

2.  More  capable  children  may  learn  to  express 
the  remainder  as  a fraction  in  relatively  easy  divi- 
sion situations  such  as  the  following: 

When  8 sheets  of  paper  are  shared  equally  by  3 chil- 
dren, what  is  each  person’s  share?  8-^3=  2§.  (The 
2 remaining  sheets  may  be  divided  by  3,  so  the  quotient 
may  be  written  as  2§  rather  than  as  2,  R2.) 

This  method  of  expressing  the  remainder  is 
postponed  for  most  children  until  Chapter  6, 
pages  242-245,  because  of  the  difficulties  involved 
when  the  divisor  is  a 2-place  number.  Also,  by 
that  time  pupils  feel  more  secure  in  their  work 
with  fractions  as  well  as  with  division. 

Teaching  Page  125 

Pupil’s  Objectives:  (a)  To  develop  ingenuity 
in  multiplying  by  2-place  numbers ; ( [b ) to  learn  to 
check  products  by  multiplying  by  factors  of  the 
multiplier  or  the  multiplicand. 

Background.  While  the  commonly  accepted 
algorism  for  multiplying  by  a 2-place  number  is  to 
write  the  one’s  partial  product  first,  pupils  find  in 
box  B in  the  text  that  the  ten’s  partial  product  may 
be  written  first  if  each  partial  product  is  writ- 
ten correctly.  Pupils  will  be  interested  in  finding 
products  in  both  ways  to  prove  that  correct  prod- 
ucts are  produced  either  way. 

Boxes  C and  D in  the  text  illustrate  how  prod- 
ucts may  be  found  by  multiplying  by  factors  of  the 
multiplier.  Readiness  for  this  concept  was  devel- 
oped on  page  94,  where  pupils  discovered  that  mul- 
tiplying one  factor  by  any  number  multiplies  the 
product  by  the  same  number. 

When  any  2-place  number  has  two  1 -place  fac- 
tors, we  can  find  a product  by  multiplying  first  by 
one  factor,  then  multiplying  that  product  by  the 
other  factor,  as  illustrated  below. 

To  find  27  X 45,  think  of  27  as  9 X 3. 

Multiply  45  by  9,  obtaining  405. 

Multiply  this  product  (405)  by  3 to  get  1,215. 

Or,  the  multiplicand  45  may  be  thought  of  as  5 X 9. 

Since  5 X 27  = 135,  and  9 X 135  = 1,215,  then 
45  X 27  = 1,125. 


Work  for  Young  Experimenters 

Enrichment  activity 

Would  you  like  to  join  the  Young  Experimenters’  Club? 
members  are  all  the  children  who  like  to  try  to  find  differ' 

ways  of  working  with  numbers.  

See  if  you  can  understand  the  different  ways  A 48 
(boxes  B,  C,  and  D)  some  club  members  worked  X36 
the  example  in  box  A.  — 


B 

C 

D 

Fred’s  way 

Tom’s  way 

Mary’s  way 

48 

36  = four  9’s 

36  = six  6’s 

X36 

48  432 

48  288 

144  -» (3  tens  X 48) 

X9  X4 

X6  X6 

288  -» (6  X 48) 

432  1,728 

288  1,728 

1,728 

36  X 48  = 1,728 

36  X 48  = 1,721 

3(tms) 

1.  Which  part  ^th^ ^multiplier  did  Fred  use  first ?AWh 

part  did  he  use  next  ?A  Why  does  Fred’s  way  work 

( '/■and'  9)  jd/mumijti 

2.  What  factors  did  Tom  use?A  When  the  product  of  9 tir 
a number  is  multiplied  by  4,  we  get  36_  times  the  number. 

3.  |^ould  Tom  have  multiplied  by  4 first  and  then  that  prod 
by  9?ATry  it.  Does  one  way  check  the  other ?^ 

4.  What  factors  of  36  did  Mary  use?(>&nd'6> 

5.  Can  you  think  of  at  least  one  other  way  to  work  Ex.  A 

Helper:  Use  48  for  the  multiplier.  What  are  some  facto 

2,2V;  3/6;  V/2;  6,f 

Try  to  work  each  of  Ex.  6 to  17  in  three  different  ways. 


6. 

24  X 96  2,30V 

10.  32  X 54  /,72g 

14. 

56  X 

7. 

42  X 64  2,6 ff 

11.  45  X 21  WS 

15. 

40  X 

8. 

12  X 24  2M 

12.  16  X 45  120 

16. 

48  X 

9. 

30  X 36  /,0i0 

13.  64  X 81-V^ 

17. 

18  X 

125 


Book  Lesson.  Ex.  1-5:  Oral  work.  Ex.  6-17: 
Written  work. 

Differentiations  and  Extensions 

1.  Slower  learners  will  probably  find  the  work 
on  this  page  too  difficult.  Omit  it  entirely,  or  dis- 
cuss finding  products  by  multiplying  by  smaller 
numbers  as  below. 

To  find  8 X 35,  think  of  8 as  2 X 4. 

First  multiply  35  by  2,  obtaining  70. 

Then  multiply  70  by  4 to  get  280.  8 X 35  — 280. 

2.  See  if  you  can  interest  more  capable  pupils 
in  discovering  other  ways  of  computing.  If  this 
leads  into  arithmetic  puzzles,  refer  them  to  the 
pamphlet  Fascinating  Figure  Puzzles  (see  page  324). 
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Book  Lesson.  Ex.  1-6:  Oral  work.  Bottom  of 
page:  Written  work. 

Differentiations  and  Extensions.  More  capable 
children  may  be  assigned  the  work  on  page  126 
before  it  is  discussed  orally.  Each  problem  con- 
tains sufficient  data  to  answer  another  question. 
Ask  pupils  to  use  this  data  and  formulate  another 
question  for  each  of  problems  1-6. 


Problems  with  Extra  Numbers 

Making  problems  [O] 

"ell  which  numbers  in  each  problem  are  (not  needed)  to  solve 
problem. 

"hen  make  five  new  problems  with  no  extra  numbers. 

. Tom  bought  a leaf  sweeper  on  Oct.jT) 
i42.5Q.  He  paid  for  it  inQ  equal  pay- 
ts.  The  box  shows  the  amounts  Tom 
;d  sweeping  leaves.  What  was  an 
ige  amount  Tom  earned  per  week  1$2.55 


1st  week 

$1.90 

2nd  week 

$2.75 

3rd  week 

$2.70 

4th  week 

$2.85 

£/n.?n 

. Mrs.  Sand  bought  3 window  shades  each [6  ft]  long.  They 
$2.88  each.  How  much  change  did  she  receive  from  $10?v 
j Fromj  1:00  p.m]  1 0(3:00  p.m)  Jim  cut  3 lawns.  He  was  pa m 
) for  each  lawn.  Did  he  earn  as  much  as  $5?%^ 

Helen  went  to(75)  stores  while  shopping.  She  had  $2.60  in 
ourse  after  she  spent  $1.75  for  a gift  and  15<£  for  a card, 
fe  she  bought  these  things  how  much  money  did  she  have?^ 

$if50 

i There  aref5q  pages  in  Kate’s  snapshot  album.  Each  page 

16  pictures.  Kate  now  has  24  pages  filled  with  pictures, 
many  snapshots  are  in  the  alburn?/^ 
j Kate  paid  79<£  to  have  a roll  of  film  developed  and  printed, 
(developing  charge  was  15<£.  How  much  did  the  printing 
f there  were@  pictures  on  the  roll?64^ 

| [W] 

>lve  problems  1 to  6 and  the  problems  you  made  up. 


NOTES 
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Teaching  Page  126 

Pupil’s  Objective:  (a)  To  increase  problem- 
solving ability  by  learning  to  read  critically  so  as 
to  disregard  unnecessary  numbers  in  problems; 
( b ) to  make  new  problems  containing  no  extra 
numbers. 

Background.  To  become  proficient  in  solving 
problems,  it  is  as  important  for  pupils  to  know  when 
i there  are  extra  numbers  as  to  know  when  a problem 
| cannot  be  solved  because  some  necessary  facts  are 
; omitted.  Problems  with  missing  data  were  studied 
on  page  99. 

I 
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Teaching  Pages  127,  128,  and  129 

Pupil’s  Objective:  To  take  the  four  regular 
end-of-chapter  tests. 

Book  Lesson  (page  127).  Test  of  Information 
and  Meaning  3.  Written  work.  Follow  the  sug- 
gestions given  on  page  52  of  the  Manual  for  ad- 
ministering this  type  of  test.  The  following  form 
may  be  placed  on  the  board  for  pupils  to  copy  or 
it  may  be  duplicated  in  advance  and  passed  out  for 
pupils  to  use  in  writing  answers  for  the  test. 


1 10. 


9 

1 1 ! 

9 , 

A 

12. 

13. 

6. 

14.  . 

7. 

15.  . 

8 

9. 

17.  . 

a. 

h 

c. 

d. 

Book  Lesson  (top  of  page  128).  Diagnostic 
Test  3.  Written  work.  Explain  that  this  test  in- 
cludes only  the  new  skills  introduced  in  Chapter  3. 
Discuss  with  pupils  the  skill  tested  in  each  row  and 
the  purpose  for  indicating  study  pages  and  practice 
sets.  The  skills  tested  are  the  following: 

Row  1.  Finding  fractional  parts  of  numbers 
Row  2.  Adding  and  subtracting  easy  like-fractions 
Row  3.  Adding  fractions  with  sums  equal  to  or  greater 
than  1 

Row  4.  Multiplying  by  even  tens 
Row  5.  Multiplying  a 2-place  number  by  a 2-place 
number 

Row  6.  Multiplying  3-place  numbers 
Row  7.  Multiplying  4-place  numbers 

Book  Lesson  (bottom  of  page  128  and  top  of 
page  129).  Problem  Test  3.  Written  work.  Fol- 
low the  suggestions  on  page  54  of  the  Manual  for 
administering  this  test  to  slower  learners. 

Book  Lesson  (bottom  of  page  129).  Computa- 
tion Test  3.  Written  work.  Remind  pupils  that 
computation  tests  like  this  review  all  skills  taught 
previously.  Insist  that  pupils  write  a sign  for  each 
example.  Any  example  without  a sign  to  indicate 
the  process  is  incomplete. 

Differentiations  and  Extensions.  Use  the 

table  at  the  right  to  find  per  cents  for  the  individual 
test-record  cards.  Discuss  with  pupils  the  errors 
they  made  in  an  attempt  to  help  them  learn  from 
their  mistakes  and  to  help  you  plan  for  remedial 
teaching. 


Do  You  Understand? 


Test  of  Information  and  Mean 

A g 

t I 5 ^ T6 

B 

t ¥ ¥ ¥ 

Use  the  fractions  in  box  A for  Ex.  1 to  3. 

1.  Copy  two  fractions  which  have  ^ for  their  fractional  i 

2.  Copy  two  unlike-fractions  with  the  same  numerator  J 

mi 


3.  Copy  two  imjoropm:  fractions  and  change  each  to  a 
number. j =2 J;  jf.- / 8 


Use  the  fractions  in  box  B for  Ex.  4 and  5. 


4.  Copy  a fraction  which  equals  2 wholes.  6 


5.  Copy  a fraction  which  equals  lf.f 


Write  the  fraction  which  tells 

6.  the  colored  part  of  the  circle.-!' 

7.  the  white  part  of  the  circle.  % 


Write  two  equal  fractions  to  name&  

8.  the  colored  part  of  the  rectangle^ 


9.  the  red  part  of  all  the  leaves 
10.  Copy  the  examples  below  which  mean  the  same  as  5 

i i 


5)6  (I)  | (£rf5) 

11.  What  is  each  girl’s  share  if  4 girls  share  equally 
a.  1 applePy  b.  2 apples??-  c.  3 apples?^  d.  4 appl 

Write  the  missing  words  or  numbers  for  Ex.  12  to  17. 

12.  The  turkey  weighs  10  15.  The  rug  is  12  lo 

13.  The  120-mile  trip  took  3-^4/.  16.  A yard  = 3(p.  in, 

14.  Tom  walked  a mile  in  X’S/Wm.  17.  A mile  = 5,280  i 
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table  OF  PER  CENTS  FOR  CHAPTER  3 SCORES 


Score 

Per  Cents  for 
Problem 

Test  3 

Score 

Per  Cents  for 
Computation 
Test  3 

Score 

Per  Cents  for 
Computation 
Test  3 

1 

10 

1 

5 

11 

55 

2 

20 

2 

10 

12 

60 

3 

30 

3 

15 

13 

65 

4 

40 

4 

20 

14 

70 

5 

50 

5 

25 

15 

75 

6 

60 

6 

30 

16 

80 

7 

70 

7 

35 

17 

85 

8 

80 

8 

40 

18 

90 

9 

90 

9 

45 

19 

95 

10 

100 

10 

50 

20 

100 

140 


Do  You  Make  Mistakes? 

Diagnostic  Test  3 

lopy  and  work.  You  need  not  check  your  answers. 


a 

§ of  54  VS 

b 

l of  40-55 

C 

| of  90 bO 

Study 

Pages 

Practice 

Sets 

104 

§ + ** 

3 _ l| 

4 4 2- 

l-li 

108-111 

5 i 3 / 

F + 81 

4 I 4/| 

5 + 5 'S 

A + A + A^ 

119-120 

38,  39 

40 

50  mo 

70  m 

88 

43>Si^ 

96  Wc 

83  \mi 

90-92 

33 

80  *3% 

65 

72 

95 

34 

5mm 

6smm 

98 

35 

Can  You  Solve  Problems? 

Problem  Test  3 

lead  and  think  carefully  as  you  work  Ex.  1 to  10. 


3.  It  took  Tom  and  his  father  and  mother  5 hr.  to  drive 
the  180  mi.  to  camp.  How  many  miles  an  hour  did  they  average ?v 

3(d/177/.^/,  Si/. 

4.  In  the  camp  dining  room,  each  of  the  18  tables  seated  12 
people.  There  were  places  for  how  many  people  in  all? 2/6 

5.  One  day,  176  boys  went  hiking  in  groups  of  8 each.  How 
many  groups  went?  22 

6.  Tom  and  Ned  took  turns  rowing  1 mile  across  the  lake. 

Tom  rowed  for  | hr.  and  Ned  rowed  for  \ hr.  How  much  longer 
did  Tom  row  than  Ned?  2 Aft;. 

7.  When  Tom  hikes  ^ mi.  to  a farm,  then  ^ mi.  farther 
to  a store,  how  many  miles  has  he  hiked  from  camp  ?/  s/mi. 

8.  Bob  swam  these  distances  on  3 trials:  132  yd.;  143  yd.; 

160  yd.  What  was  his  average  distance  V¥5/^ci. 

9.  Tom  stayed  at  camp  3 weeks,  or  how  many  days  ">2/ da/. 

10.  When  Tom  bought  his  bus  ticket  for  home,  he  received 

37<±  change  from  a 5 -dollar  bill.  How  much  did  his  ticket  cost?v 

*¥.(,3 

i 


[ Before  Tom  went  to  camp,  his  mother  bought  him  the 
rs  shown  in  the  picture.  How  much  did  she  have  to  pa^?v^ 
\ Tom  bought  3 rolls  of  film  at  46 <£  each.  What  was  his 
ge  from  $5.00 ?&7.62 


How  Well  Can  You  Figure? 


n.o? 

1.  849  2.  4)$8.36 

X7 

5,W3 

6.  $3.89 

X56 


USO.RL 

7.  9)4^56  8. 


3.  $46.00 
-29.43 


4.  78 

X50 


Computation  Test  3 

4 U.M.R2* 
8)$54.90 


$180.75 
-99.86 
* to.  89 


9.  7,905 
X68 
S37,5¥0 


10. 


<d15.R¥ 

6137754 


*2/WV 

11.  Multiply  $2.96  by  4O.*//*40  16.  Divide  9,654  by  1J,37%RI 

12.  Subtract  965  from  1,209 MV  17.  19,694  + 587  + 5,46825,7^7 

13.  7,654  + 387  + 2,046 /0,0M  18.  $75.39  + $2.56  + $0.86*7*# 

14.  Find  ^ of  7,680 .960  19.  Find  ^ of  4,525. 905 

15.  Take  $36.97  from  $50#*#  20.  Multiply  $24.96  by  59&V72.6V 
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Teaching  Chapter  4 of  Grade  5 


Introduction 

Chapter  4 strengthens  the  pupil’s  understanding 
of  multiplication  and  division  and  extends  skills  in 
these  processes.  Two-place  divisors  are  intro- 
duced, but  with  quotients  limited  to  1 -place  num- 
bers. In  multiplication,  larger  multipliers  (3-place 
numbers)  are  used.  The  processes  of  addition  and 
subtraction  are  applied  to  mixed  numbers  only 
when  like-fractions  are  involved. 

I.  Learning  Outcomes  in  Chapter  4 

1.  Ability  to  build  and  use  division  tables  for 
dividing  by  tens  (20,  30,  40,  . . . 90) 

2.  Ability  to  divide  by  tens  and  ones  when 
1 -place  quotients  result  and  when  the  trial  quo- 
tient is  the  true  quotient 

3.  Understanding  and  use  of  the  rate-time- 
distance  relationship  and  other  similar  applications 
of  the  multiplier-multiplicand-product  relationship 

4.  Ability  to  add  and  subtract  like-fractions  in 
examples  involving  mixed  numbers: 

a.  Addition  without  carrying 

b.  Subtraction  without  borrowing 

c.  Carrying  in  adding  two  or  three  numbers 

d.  Borrowing  in  subtracting  a fraction  from  a whole 
number 

e.  Borrowing  in  subtracting  a mixed  number  from 
a mixed  number 

/.  Estimating  remainders  in  subtraction 

5.  Ability  to  find  products  when  multipliers  and 
multiplicands  are  3-place  numbers 

6.  Ability  to  solve  problems  involving  computa- 
tions of  the  kinds  listed  above 

7.  Understanding  of  various  specific  concepts, 
generalizations,  and  relationships 

8.  Desirable  emotionalized  responses  (attitudes, 
appreciations,  values) 

II.  The  Nature  of  the  Major  Outcomes 

Ability  to  Build  and  Use  Division  Tables  for 
Dividing  by  Tens  (pages  130-136) 

Organizing  tables  with  divisors  20,  30,  40,  . . . 
90  provides  a method  for  reviewing  the  basic  divi- 
sion facts  which  are  a prerequisite  for  success  in 
work  with  2-place  divisors.  Analyzing  the  relation- 


ships involved  also  leads  to  the  generalization  that 
we  divide  tens  just  as  we  divide  ones.  Therefore, 
since  42  divided  by  6 = 7,  then  420  (10  X 42)  di- 
vided by  60  (10  X 6)  = 7;  and  in  the  same  way, 
65  - 9 = 7,  R2,  so  650  90  = 7,  R20. 

When  pupils  are  directed  to  find  the  trial  quo- 
tient figure  by  dividing  the  first  one  or  two  figures 
of  the  dividend  by  the  first  figure  of  the  divisor, 
they  often  do  so  without  an  understanding  of  why 
the  procedure  works.  In  the  first  steps  of  the 
learning  sequence  with  2-place  divisors  in  this 
chapter,  pupils  are  guided  to  discover  and  to  under- 
stand the  above  short  cut.  For  188  -s-  31,  pupils 
first  think  “180-^30=?”.  Next  they  see  that 
180  -T-  30  will  have  the  same  quotient  as  18  -r-  3. 

In  uneven  division  with  divisors  2 to  9,  pupils 
have  learned  to  use  table  numbers.  Now  they  ex- 
tend the  practice  to  the  use  of  table  numbers  in 
uneven  division  when  divisors  are  20  to  90. 

Ability  to  Divide  by  Tens  and  Ones  when 
1-Place  Quotients  Result  (pages  138-142) 

To  make  certain  that  pupils  understand  the  na- 
ture of  division  as  a process  by  which  a larger 
group  is  separated  into  equal  smaller  groups,  the 
relation  of  division  to  subtraction  is  reviewed.  To 
find  how  many  32’s  in  128,  pupils  first  use  the  long 
way  of  subtracting  32’s  one  at  a time.  Attention  is 
then  focused  upon  division  as  a short-cut  method 
for  subtracting  as  many  32’s  as  possible  from  128 
all  at  one  time. 

The  relationship  of  division  to  multiplication 
can  be  seen  when  the  divisor  is  multiplied  by  the 
estimated  quotient  to  determine  whether  the  di- 
visor can  be  subtracted  from  the  dividend  as  many 
times  as  indicated  by  the  estimate. 

After  experimentation  with  a variety  of  proce- 
dures for  finding  quotients  for  2-place  divisors — 
all  of  which  give  deeper  insight  into  the  nature  of 
division — pupils  are  guided  to  recall  and  use  the 
systematic  procedure  they  used  for  1 -place  di- 
visors: divide;  multiply  and  compare;  subtract 
and  compare.  Pupils  find  that  1 -place  quotients 
may  be  checked  by  column  addition  or  by  multi- 
plication. Computational  difficulties  increase  grad- 
ually until  division  examples  include  carrying  in 
the  multiplication  step  and  borrowing  in  the  sub- 
traction step. 
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Understanding  and  Use  of  the  Rate-Time- 
Distance  Relationships  and  Other  Similar 
Applications  of  the  Multiplier-Multipli- 
cand-Product Relationship  (pages  144-145, 
147) 

This  learning  outcome  might  well  have  been  dis- 
cussed as  part  of  the  problem-solving  program,  but 
since  it  represents  such  a frequently-used  applica- 
tion of  the  multiplier-multiplicand-product  rela- 
tionship, it  has  been  singled  out  for  discussion  here. 
To  deal  successfully  with  the  quantitative  aspects 
in  everday  affairs,  pupils  need  to  understand  rate 
of  pay,  rate  of  motion,  and  rate  of  work.  Finding 
the  rate  involves  finding  a fractional  part  of  a total 
when  the  number  of  time  units  given  designates  the 
divisor.  Finding  the  time,  when  a total  and  the 
rate  are  known,  calls  for  measurement  division. 

In  the  problems  to  be  analyzed  and  solved  on 
pages  144  and  145,  pupils  are  guided  to  see  the 
application  of  these  basic  relationships: 

a.  When  two  factors  ( time  and  rate ) are  known,  a 
product  ( total  amount)  is  to  be  found. 

b.  When  a product  and  one  factor  are  known,  the 
missing  factor  may  be  found  by  dividing  the  product  by 
the  given  factor. 

In  the  exercise  at  the  bottom  of  page  147,  pupils 
obtain  practice  in  finding  a missing  quotient  or  di- 
visor, designated  by  the  letter  n,  by  application  of 
generalization  b,  above. 

Ability  to  Add  and  Subtract  Like-Fractions 
in  Examples  Involving  Mixed  Numbers 
(pages  146-150,  152-155,  157) 

Adding  and  subtracting  mixed  numbers  may  be 
related  to  similar  processes  with  whole  numbers. 
In  adding  whole  numbers,  we  use  place-value  col- 
umns to  help  us  add  like-groups.  In  adding  mixed 
numbers,  we  do  the  same.  When  we  have  like- 
fractions,  we  first  add  the  fraction  part  and  then 
the  whole-number  part  of  the  mixed  numbers.  In 
adding  whole  numbers  we  regroup  1 0 ones  to  make 
1 ten,  which  we  “carry”  or  combine  with  the  other 
tens.  In  adding  mixed  numbers,  we  regroup  and 
carry  when  the  sum  of  the  fractions  equals  1 or 
more  wholes. 

In  subtracting  both  whole  numbers  and  mixed 
numbers,  we  reverse  the  carrying  procedure  used 
in  addition.  In  whole-number  subtraction,  when 
we  cannot  subtract  the  ones,  we  use,  or  “borrow,” 

1 ten  and  regroup  it  as  10  ones  to  put  with  the  ones 


given.  With  mixed  numbers,  when  we  cannot  sub- 
tract in  the  fraction  column,  we  borrow  1 whole 
and  regroup  it  as  fractional  parts  of  the  size 
required. 

The  addition  and  subtraction  in  this  chapter  has 
been  limited  to  mixed  numbers  involving  like- 
fractions.  This  permits  the  teacher  to  emphasize 
the  fundamental  principles  of  carrying  (regrouping 
fractional  parts  into  wholes)  and  borrowing  (re- 
grouping 1 whole  into  fractional  parts  of  the  size 
desired).  The  pace  is  slow,  and  pupils  use  objects 
and  diagrammatic  representations  for  help  as  they 
develop  deeper  understanding. 

Ability  to  Find  Products  when  Multipliers 
and  Multiplicands  Are  3-Place  Numbers 
(pages  158-162) 

This  learning  outcome  provides  an  opportunity 
to  review  the  analysis  of  numbers  and  to  strengthen 
understanding  of  the  concept  of  place  value.  Pu- 
pils learn  that  we  can  separate  3-place  multipliers 
and  find  partial  products  for  the  ones,  the  tens,  and 
then  the  hundreds.  The  whole  product  is  the  sum 
of  these  partial  products.  By  experimenting  with 
numerous  examples,  pupils  learn  that  the  order  in 
which  these  partial  products  are  found  and  added 
does  not  change  the  whole  product. 

Pupils  discover  and  use  the  short  cut  for  multi- 
plying by  100.  To  multiply  by  200,  300,  400,  etc., 
factors  of  the  multiplier  may  be  used.  To  multiply 
by  300,  we  may  multiply  by  3 and  write  two  zeros 
after  the  product,  or  we  may  multiply  first  by  100 
and  then  multiply  this  product  by  3.  300  X 241 
= 3 X (100  X 241)  or  100  X (3  X 241) 

In  checking  multiplication  pupils  recall  and  ap- 
ply the  basic  principle  that  the  product  remains  the 
same  if  the  factors  are  reversed. 

Ability  to  Solve  Problems  (pages  137,  149, 
151,  155-157,  162,  165) 

Since  the  work  in  this  chapter  emphasizes  the 
interrelationships  of  the  four  basic  processes,  it 
makes  an  important  contribution  to  growth  in 
problem-solving  ability.  In  the  multiplication  and 
division  problems  on  page  137,  attention  is  focused 
upon  the  idea  that  both  processes  involve  equal 
groups,  but  that  in  multiplication  equal  groups  are 
combined  to  find  a total  while  in  division  a total 
is  known  and  it  is  to  be  separated  into  smaller  equal 
groups. 
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Increased  ability  in  problem-solving  is  promoted 
by  the  following  learning  experiences: 

a.  Finding  estimated  answers  to  check  the  reason- 
ableness of  the  exact  answer 

b.  Using  standard  measures  in  problems  involving 
fractions  and  mixed  numbers 

c.  Solving  problems  for  which  some  data  are  missing 
entirely  or  are  to  be  found  in  preceding  problems 

Understanding  of  Various  Specific  Concepts, 
Generalizations,  and  Relationships 

1 . Concepts  and  essential  technical  terms: 

amount  (per  unit  of  time) 
distance  (per  unit  of  time) 
rate 


2.  Important  relationships  and  generalizations. 
The  generalizations  appearing  in  Chapter  4 will 
be  found  on  the  following  pages  in  the  text  (and 
on  the  corresponding  reproduced  pages  in  this 
Manual):  133,  137,  144,  152,  153,  158. 

Desirable  Emotionalized  Responses  (Atti- 
tudes, Appreciations,  Values) 

In  this  chapter,  pupils  should  gain  a deeper 
understanding  of  the  structure  and  logic  of  the 
number  system.  As  they  improve  their  skills,  they 
should  gain  increased  satisfaction  from  the  study 
of  arithmetic  and  from  applying  their  skills  in  their 
daily  experiences. 
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How  Many  Equal  Groups? 

Dividing  by  tens  [ 

1 .  Dick  and  his  father  loaded  60  bales  of  hay  on  trucks  wi 
20  bales  to  a truck.  How  many  loads  were  there? 

60  divided  by  20  = ? 


You  can  use  the  picture  to  find  this  answer,  but  without 
picture  you  can  work  as  in  box  A,  B,  or  C. 


Box  A.  Use  bundle  numbers  and  meas- 
ure 60  (6  tens)  into  groups  of  20  (2  tens) 
each. 

60  divided  by  20  = j 

Box  B.  Subtract  20’s  from  60  one  at  a 
time.  You  can  subtract  .J_  20’s. 

Box  C shows  division.  The  quotient, 
3,  means  that  we  subtract  three  20’s  all  at 
one  time. 

2.  Which  way  of  working — A,  B,  or 
C— do  you  like  best f' Why 


Use  the  way  you  like  best  in  telling  how 

to  solve  problems  3 to  6. 

3. AHelen  winds  30  turns  for  each  layer 
of  wire  on  the  magnet  she  is  making.  How 
many  layers  will  90  turns  make  Pi 

/20  Jno  ¥0. 

4. AThe  principal  had  120  pencils.  To  how  many  rooms  a 
she  send  40  pencils  each  ?3 

5. AThe  nevf  Metropolitan  School  received  150  desks.  If 
of  those  desks  are  put  in  each  room,  how  many  rooms  in  tl 
new  school  can  have  desks  ?S 


6.AMiss  HUrt  class  uses  50  milk  straws  a day.  How  mar 
days  would  250  straws  last  Pi- 
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Teaching  Pages  130  and  131 

Pupil’s  Objectives:  (a)  To  gain  an  awareness 
of  problem  situations  which  require  division  by  a 
2-place  divisor  for  their  solution;  ( b ) to  learn  that 
such  solutions  may  be  obtained  by  a variety  of 
methods. 

Background.  The  next  twelve  pages  in  the  text 
are  devoted  to  the  first  presentation  of  division  with 
2-place  divisors.  In  every  case,  the  trial  quotient 
is  the  true  quotient,  and  the  quotient  is  a 1 -place 


number.  The  work  is  carefully  graded  in  difficulty 
and  is  designed  to  insure  success  in  each  of  the 
steps  listed  below  and  in  the  next  column. 

a.  Divisors  are  even  tens  (20,  30,  40,  etc.): 

Dividends  are  even  tens  and  there  are  no  final  re- 
mainders, so  each  quotient  can  be  found  by  thinking 
of  a related  even  division  fact.  360  -r-  90  (36  -r  9), 
480  -f-  60  (48  -T-  6),  etc. 

Dividends  are  even  tens,  but  there  are  final  re- 
mainders which  are  also  even  tens.  Each  quotient  can 
be  found  by  thinking  of  a related  uneven  division  fact. 
450  -H  70  (45  -T-  7) 
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b.  Divisors  contain  tens  and  ones: 

The  division  is  even.  Quotients  are  found  by  divid- 
ing the  ten’s  partial-dividend  figure  by  the  ten’s  figure 
in  the  divisor. 

The  division  is  uneven.  There  is  no  carrying  in  the 
multiplication  step  nor  borrowing  in  the  subtraction 
step. 

The  division  is  uneven.  There  is  borrowing  but  no 
carrying. 

The  division  is  even  or  uneven.  There  is  carrying 
but  no  borrowing. 

There  is  both  carrying  and  borrowing. 

When  measurement  division  is  dramatized  (ob- 
jectified with  counters  or  the  like),  successive  sub- 
traction of  the  equal  groups  is  emphasized.  Use 
of  the  number  record  for  successive  subtraction 
should  be  continued  to  clarify  the  division  number 
record  which  shows  how  many  subtractions  are 
made  all  at  one  time. 

It  should  be  noted  that  the  problem  situations 
on  pages  131  to  142  involve  measurement  division, 
since  this  type  more  readily  lends  itself  to  an  ex- 
planation of  the  division  meanings  and  procedures. 

Pre-book  Lesson 

Materials  Needed:  About  16  ten-bundles  of  straws; 
tiny  sticks,  or  tickets ; also  dimes  in  real  or  toy  money. 

1.  Present  several  problems  and  ask  pupils  to 
solve  them  by  their  own  methods.  The  following 
are  illustrative: 

a.  Our  class  has  120  tickets  to  distribute  to  the  other 
rooms  in  the  school.  To  how  many  rooms  can  we  give 
30  tickets  each? 

b.  At  20<fc  each,  how  many  notebooks  can  we  buy 
for  80^?  for  $1.60? 

2.  Discuss  and  evaluate  the  different  methods  of 
solution  proposed  by  the  pupils.  The  following 
solutions  may  be  suggested  for  the  first  problem: 

a.  Dramatization.  Use  120  tickets  (12  tens)  and 
separate  them  into  groups  of  30  (3  tens)  each. 

b.  Successive  subtraction  of  30.  120  — 30  = 90; 

90  - 30  = 60;  60  - 30  = 30;  30-30 
= 0 (4  subtractions). 

c.  Division.  Use  the  multiplication 
example  4 X 30  = 120  to  tell  how  many 
30’s  can  be  subtracted  at  one  time,  as  in 
the  box  at  the  right. 

Book  Lesson.  Ex.  1-6:  Oral  work.  The  les- 
son emphasizes  the  relationship  of  division  to  suc- 
cessive subtraction.  When  the  division  algorism 
is  used,  correct  placement  of  the  quotient  figure 
over  one’s  place  should  be  emphasized. 


Dividing  by  20,  30,  40,  and  50 


No  remainder  [O] 

1.  By  what  number  was  Bob  dividing  in  his  left  column  ?2  in 


his  right  column? 2 0 

2.  Copy  Bob’s  columns  on 
the  board  and  write  the  next 
four  facts  for  each  column.^ 


3.  For  what  division  tables 


4.  As  you  did  for  Ex.  2, 
write  the  division  tables  for 
dividing  to  27  with  divisor  3 
and  to  270  with  divisor  30. 


-Bofr  , 

2F2- 

20r2$" 

2J“4“ 

20 

2ri~ 

20rB§" 

2r§~ 

20r5$" 

2JT§~ 

2onoB" 

5.  Write  on  the  board  the  division  tables  with  divisor  4 and 
with  divisor  40.  Then  show  that  each  fact  in  the  division  table 
with  divisor  40  has  a helping  fact  in  the  table  with  divisor  4. 

6.  On  the  board,  write  the  division  tables  with  divisor  5 and 
with  divisor  50. 


7.  Say  the  division  table  with  divisor  20  this  way: 

“20’s  in  20  = 1;  20’s  in  40  = 2;  20’s  in  60  = 3;”  and  so  on. 

8.  Do  the  same  for  the  division  table  with  divisor  30;  with 
divisor  40;  with  divisor  50. 


Use  helping  facts  from  the  division  tables  with  divisors  2,  3, 
4,  and  5.  Find  how  many 


a 

b 

C 

d 

e 

f 

9. 

20’s  in 

1206 

80^ 

1005 

160? 

1407 

180? 

10. 

30’s  in 

90J 

150-5 

2107 

1806 

240? 

270? 

11. 

40’s  in 

120-2 

200-5 

2807 

320? 

160^ 

360? 

12. 

50’s  in 

150-3 

2506 

4507 

3006 

200 ^ 

400? 

132 


Teaching  Pages  132,  133,  and  134 

Pupil’s  Objective:  To  extend  the  table  of  di- 
vision facts  for  dividing  by  2 through  9 to  include 
tables  for  dividing  by  even  tens. 

★Answers  Not  on  Reproduced  Page  132— 


6 

6 

2.  2712 

207120 

7 

7 

2714 

207140 

8 

8 

2)16 

207160 

9 

9 

2718 

207180 
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13.  Allen’s  class  collected  140  old  comic  books.  Allen  and 
Peggy  are  tying  them  in  bundles  with  20  books  in  a bundle. 
How  many  bundles  can  they  make? 7 
We  measure  or  divide  140  (14  tens) 
by  20  (_2_  tens).  What  is  the  helping 
division  fact  for  20’s  in  140? 2/7^ 

In  the  box,  we  are  dividing  140  ones 
so  we  place  the  quotient  figure,  7,  over 
one’s  place  of  140.  How  many  20’s  are  subtracted  all  at  one  time?7 
Allen  and  Peggy  can  make  _Z_  bundles. 

On  the  board,  check  the  quotient,  7,  by  subtracting  20’s  one 
at  a time  as  in  box  B on  page  131.  Is  dividing  faster?^ 

We  divide  by  tens  just  as  we  divide  by  ones. 

[W] 

Copy  and  divide.  Use  helping  facts  from  the  tables  with 
divisors  2,  3,  4,  and  5.  Place  the  quotient  figures  correctly. 

a be  d e f 


14. 

20)40' 

50)400 

30)270 

40)320 

50J2M 

20)160 

15. 

40)360 

20)120 

50)350 

20)T0()" 

40)280 

30)180 

16. 

30)240 

50)300 

20)80 

40)240 

. z 

30)210 

50)450 

17. 

50)150 

40)160 

30)l5o" 

20)60 

40)120 

50)100 

7 quotient 
20JI40 

140  (7  x 20) 


Dividing  by  60,  70,  80,  and  90 

No  remainder  [O] 


1.  On  the  board,  copy  the 

columns  from  the  box  and 
finish  each  column. > 

2.  How  do  tables  with 
divisors  6,  7,  8,  and  9 help 
you  to  make  tables  with 
divisors  60,  70,  80,  and  90  ?v 

3.  Read  the  column  for 
dividing  by  60.  Say,  “60’s 
in  60  = 1;  60’s  in  120  = 2; 
60’s  in  180  = 3;”  and  so  on. 

4.  Read  each  of  the  other 
columns  the  same  way. 


1 

1 1 

1 

60)60 

70)70  80)80 

90)90 

2 

2 2 

2 

60)120 

1 

OO 

1 

90)180 

3 

3 3 

3 

60 )T80 

70)2l0  80)240 

90)270 

70)280  g0j320s  90)3$ 

<20)30$ 

70)350  &omo  9o)m 

6,Oj3bO 

70)920.  80MU 

70)590 

boWw 

70jm  fOlStoq 

90)030 

faoJyfo 

70)500  80J0W 

9oTm 

9 

9 9 

9 

60)540 

70)630  80)720 

90)8l0 

5.  If  1 package  can  be  made  from  50  sheets  of  paper,  hov 
many  packages  can  be  made  from  250  sheets? 5from  400  sheets: 
from  300  sheets  ?<£  from  450  sheets? 7 


6.  How  many  packages  with  60  sheets  in  a package  can  b< 
made  from  120  sheets? 2 from  240  sheets? 7 from  480  sheets?! 

7.  A farmer  has  240  pounds  of  potatoes.  How  many  60-pounc 
bags  of  potatoes  can  he  make  ? y How  many  80-pound  bags?J 


r* 

Copy  and  divide.  Be  careful  to  write  the  quotient  figure  ii 
one’s  place  if  you  are  dividing  ones. 


a 

b 

C 

d 

e 

f 

8. 

60)300^ 

80)560 

70)490 

80)480 

70)630 

90)27( 

9. 

70)420 

60)360 

80)640 

80)720 

70)210 

80)32< 

10. 

80)40^ 

70)560 

60)480 

90)360 

90)720 

70)28 

11. 

90)540 

70)350 

90)450^ 

60)540 

90)8T0 

60)42 

133 
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Background.  Pupils  should  realize  that  the 
quotients  for  dividing  by  even  tens  are  the  same  as 
for  the  related  table  of  basic  division  facts,  since 
quotients  do  not  change  when  both  dividend  and 
divisor  are  multiplied  by  10.  Pupils  should  also 
discover  that  the  quotient  figures  are  placed  differ- 
ently for  the  basic  division  facts  and  for  the  related 
facts  for  dividing  by  even  tens.  In  Ex.  a in  the 
box  at  the  right,  the  7 is  writ- 
ten over  the  6 to  show  7 ones; 
in  Ex.  b,  the  7 is  written  over 
the  0 to  show  no  ones. 


Book  Lesson  (pages  132  and  133) 

Ex.  1-13 : Oral  work. 

Rows  14-17:  Written  work.  In  all  written 
work,  insist  upon  the  correct  placement  of  the  quo- 
tient figure  over  one’s  place.  Have  pupils  who  have 
been  careless  about  this  correct  their  work.  It 
may  be  necessary  to  continue  to  objectify  the  divi- 
sion using  bundles  of  straws,  tickets,  etc.,  for  the 
benefit  of  slower  learners. 

Book  Lesson  (page  134).  Ex.  1-7:  Oral  work. 
Rows  8-11:  Written  work. 


a b 

7 7 

8)56  80)560 
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Differentiations  and  Extensions 

1.  For  slower  learners , place  on  the  board  the 
following  exercise  and  work  with  them  as  they  give 
the  quotients  orally. 


Tell  how  many: 


a 

b 

c 

d 

e 

f 

g 

60’s  in 

180 

300 

540 

360 

240 

480 

420 

70’s  in 

350 

420 

630 

280 

560 

490 

210 

80’s  in 

240 

480 

720 

560 

320 

640 

400 

90’s  in 

450 

720 

810 

360 

540 

270 

630 

2.  More  capable  children  may  list  from  their 
, everyday  activities  situations  which  require  divi- 
sion  by  2-place  numbers. 

Teaching  Pages  135  and  136 

Pupil’s  Objective:  To  learn  how  to  divide 
3 -place  dividends  by  2-place  divisors  when  there 
1 are  2-place  remainders  and  the  dividends,  divisors, 
and  remainders  are  all  even  tens. 

Background.  Just  as  pupils  have  learned  to  use 
!|  basic  even  division  facts  as  helpers  in  dividing  tens 
| by  tens,  they  now  learn  to  think  of  an  uneven  di- 
' vision  fact  as  a helper  when  there  are  remainders 
in  dividing  tens  by  tens. 

Emphasize  the  thought  pattern  given  near  the 
bottom  of  page  135  in  the  text,  but  make  certain 
I that  pupils  understand  what  they  are  saying  and 
thinking.  Understanding  should  be  checked  by 
i having  pupils  use  objects  to  show  the  division  of 
; 26  into  groups  of  5 each  and  the  division  of  260 
into  groups  of  50  each. 

Pre-book  Lesson  (page  135) 

1 . Present  a problem  and  have  pupils  solve  it  in 
some  of  the  ways  suggested  below. 

I We  have  140  drinking  straws  left  in  the  box.  30 
straws  are  needed  each  day.  In  how  many  days  will 
we  have  to  open  a new  box?  How  many  straws  will 
there  be  left  in  the  old  box? 

I a.  Encourage  slower  learners  to  use  straws  in 
bundles  of  ten  each.  They  should  try  to  discover 
how  many  times  30  (3  tens)  can  be  taken  out  of 
140  (14  tens),  and  how  many  groups  of  ten  straws 
s each  will  be  left. 

b.  Other  pupils  may  use  successive  subtraction 
at  the  board  as  in  box  A at  the  right. 


Uneven  Division  Facts  as  Helpers 

Dividing  by  even  tens  [O] 

1.  The  division  examples  in  each  box  below  are  pairs.  Tell 

how  the  examples  in  box  A are  alike  and  how  they  are  different,  y 

jwnw,  dwidoi/,  oUifod&rids,  OyM^AMncuwaM/ 


A 

3,  R2 

3,  R20 

5)17 

50)176 

15 

150 

2 

20 

B 

7,  R3 

7,  R30 

8)59 

80)596 

56 

560 

3 

30 

WL 


2.  Are  there  as  many  50’s  in  170  as  there  are  5’s  in  17?^  What 

table  number  helps  you  for  5)17 ? /5for  50)170?  . . ,■ 

SI)  iMnZAycuMM&md&i/,  /UrSDl)Mny570  =» 

3.  In  box  B,  tell  how  8)59  helps  us  to  divide  in  80)590. A Are 
there  as  many  80’s  in  590  as  there  are  8’s  in  59?^ 

Tell  how  to  use  an  uneven  division  fact  as  a helper  for  each 
division  in  row  4,  below.  For  Ex.  4a  say,  “7’s  in  45  are  6 and  a 
remainder,  so  70’s  in  450  are  6 and  a remainder.” 

The  plus  sign  after  each  quotient  means  that  the  division  is 
not  even.  There  is  a remainder,  but  we  do  not  show  it  when  we 
are  only  estimating  the  quotient. 

a b c d e f 

6+  7+  4+  9+  7+  3+ 

4.  701456“  401290“  801390“  601570“  501380“  90)286“' 


Say  the  helping  division  facts  and  the  quotients  for  rows  5 
to  8.  For  Ex.  5a  say,  “5’s  in  26  are  5 and  a remainder,  so  50’s 
in  260  are  5 and  a remainder.” 


5. 

50)260f 

70)58$f 

90)570^* 

80)460* 

3+ 

20)70 

30)80  ^ 

6. 

40)390^ 

60)56$^ 

80)710^ 

70)600^ 

90)850^ 

50jmf 

7. 

70)650^ 

80)670^ 

60)230^ 

90)380^ 

It 

70)560 

40)380^ 

8. 

90)620^ 

60)410^ 

50)320^ 

soy^T 

90)260^ 

60)350*" 

435 

c.  For  the  division  way  in  box  B,  see  if  pupils 
can  tell  you  that  the  uneven  division  fact  14-^3=  4 
and  a remainder  shows  that  four  30’s,  or  120,  can 
be  subtracted  from  140  all  at  once,  leaving  a re- 
mainder of  20. 


A 

B 

140 

4,  R20 

- 30  (1) 

30)146 

110 

120  (4  X 30) 

- 30  (2) 

20 

80 

- 30  (3) 

50 

- 30  (4) 

20  left 
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Remainders  When  Dividing  by  Tens 

[O] 

1.  Sally  had  160  old  post  cards.  She  put  them  into  packages 
of  30  each.  She  could  make  _?_  packages  of  30  and  have  _?_ 
cards  left  over. 

Do  we  need  to  subtract  30’s  one  at  a 
time?  No,  not  if  we  use  an  uneven  divi- 
sion fact  to  help  us  decide  how  many  30’s 
to  subtract  all  at  one  time. 

For  30’s  in  160,  use  3’s  in  16  as  a 
helping  fact.  The  quotient  is  and  a remainder. 

We  can  subtract  five  30’s,  so  we  write  5 as  the  quotient  figure. 

5 X 30  =350  Where  is  150  written  so  that  it  can  be  subtracted  ?v 
What  is  the  remainder  ?/<? 

Sally  could  make  A-  packages  of  30  each.  This  would  use 
up  5 X 30,  or  150_,  of  her  cards.  She  would  have  Id-  cards  left. 

For  each  example  in  row  2,  tell  the  uneven  division  fact  you 

use  as  a helper,  and  then  give  the  remainder. 

V4  3/1/9=  4t  432>v23=5t 


4,  R/O 

2.  20)96" 

80  (4  X 20) 
10 


UjAv23=5t 

b 

5,  R 30 
40)230 

200  (5  x 40) 
JO 


7,  R SO 
60)470 
420 
50 


l/AM/75-3t 

d 

3,  RW 
70)250 
210 
40 

[W] 


Copy  and  divide.  Look  at  the  box  if  you  need  help. 


a 

b 

c 

d 

e 

3. 

2,/W 

30)80 

T <e,RW 

50)320 

„ %RW 

60)580 

, d,R20 

40)260 

„ kR30 

70)456 

4. 

, %R90 

50)490 

„ "LRU-0 

80)606 

r 4.R/0 

90)376 

„ S.R30 

60)510 

T %R30 

80)356 

5. 

, l,m 

90)656 

v 4,R20 

40)180 

T IRW 

50)396 

lR50 

70)546 

, %R20 

30)296 

6. 

. 3,  no 

60)200 

v %R20 

80)740 

, 4,R6>0 

70)346 

, %R!0 

90)826 

. 1R20 

30)230 

© Extra  Practice.  Work  Set  40. 


136 — 

2.  Use  toy  money  or  dimes  to  have  pupils  solve 
other  problems,  such  as  the  one  below. 

At  40^  a yard,  how  many  yards  of  costume  material 
can  we  buy  for  $1.50?  How  much  money  will  be  left? 

Book  Lesson  (page  135).  Ex.  1-8:  Oral  work. 


Book  Lesson  (page  136).  Ex.  1 and  2:  Oral 
work.  Rows  3-6:  Written  work. 

Differentiations  and  Extensions 

1.  Slower  learners  may  still  be  having  difficulty 
with  the  simple  uneven  division  facts.  If  this  is  the 
case,  place  on  the  board  a set  of  examples  like  the 
following  to  be  worked  orally  with  your  guidance: 


8)70 

6)45 

9)38 

7)59 

8)55 

6)37 

9)64 

8)30 

7)62 

6)50 

9)74 

8)68 

Next,  change  each  example  by  writing  a zero 
after  the  divisor  and  after  the  dividend;  then  have 
the  quotients  and  remainders  given  orally. 

Finally,  assign  the  changed  form  of  the  examples 
as  a written  exercise.  Check  each  pupil  to  see  that 
quotient  figures  are  written  correctly  in  one’s  place. 

2.  As  needed,  assign  Extra  Practice  Set  40  (re- 
produced with  answers  at  the  bottom  of  this  page). 

Teaching  Page  137 

Pupil’s  Objective:  To  gain  increased  ability  in 
differentiating  multiplication  and  division  prob- 
lems (2-place  multipliers  and  divisors). 

Background.  Pupils  need  many  opportunities 
to  dramatize  and  to  visualize  the  likenesses  and  dif- 
ferences in  multiplication  and  division.  Both  in- 
volve equal  groups.  In  multiplication,  a number 
of  equal  smaller  groups  are  regrouped  to  make  one 
larger  group;  in  division  the  one  larger  group  is 
separated  into  equal  smaller  groups. 

Pupils  will  develop  proficiency  in  problem- 
solving when  they  can  identify  the  type  of  putting- 
together  or  the  type  of  taking-apart  activity  which 
is  implied  in  the  problem  situation. 

Book  Lesson.  Ex.  1-4:  Oral  work.  Bottom  of 
page:  Written  work. 


Set  40.  Even  tens  for  divisor,  dividend,  and  remainder 


6,  R30 

1.  40)270 

6,  R50 

2.  60)410 


3,  R20 

70)230 

7,  R10 

70)500 


6,  R50 

90)590" 

8,  R10 

80)650 


9,  R30 

50)480 

9,  R20 

70)650 


6,  R40 

50')340 

6,  R20 

80)500 


9,  R30 

90)840 

8,  R60 

70)620“ 


150 


Multiply  or  Divide?  Why? 

| Differentiating  processes  [O] 

multiply  to  find  the  total  of  several  equal  groups, 
divide  to  separate  a group  into  equal  smaller  groups. 


problems  below  are  in  pairs.  Tell  why  we  multiply  in 
dem  of  each  pair  and  divide  in  the  other. 


How  many  daisies  will  Barbara  use  if  she  puts  15  daisies 
of  the  8 vases  in  the  picture?  M. ; 8X15 =120 
ancy  picked  60  roses.  How  many  bouquets  with  20  roses 
pould  she  make?  /).  • £>0-20  =3 


If  you  cut  a cake  into  10  pieces,  how  many  cakes  like 
> it  take  to  make  90  pieces  of  the  same  size?/).,*  90+/0=9 
ow  many  slices  of  bread  are  there  in  12  loaves  if  each 
it  into  18  slices } M.;  IIXI8=IIG 


Bob  and  Jim  had  80  gumdrops.  They  put  them  into 
th  20  in  a box.  How  many  boxes  did  they  us e?  D.; 80 +20=4 
le,  Elsie,  and  June  each  painted  15  place  cards.  How 


is  this  in  all?  h/\.;3Xi5=4S 


If  each  child  runs  30  yd.  in  a 120-yard  relay  race,  how 
jildren  must  there  be  on  a team?  D. ; / 20 +30=4 
ch  of  the  4 sections  of  a school  wall  painting  is  36  in. 
fhat  is  the  total  length  of  the  painting  ?M.;  4X3Gmv.  =/44am., 
(rts  M 4/^cO.  [w] 

•le  work  to  solve  each  problem  above. 
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Dividing  by  Tens  and  Ones 

Ways  of  working  [O] 

1.  Mary  had  128  Christmas  seals.  She  wanted  to  put  them 
into  envelopes  with  32  seals  in  each  envelope.  She  thought, 
“How  many  envelopes  do  I need?”  4 

Use  your  own  way  to  answer  Mary’s  question  before  you  read 
on.  Then  explain  how  the  work  in  each  of  boxes  A to  C answers 
Mary’s  question. 


A 

B 

C 

Subtracting 

Building  a 

Dividing 

Multiplication 

Think 

128  - 32  = 96  (1) 

Table 

4 this: 

96  - 32  = 64  (2) 

32  32  32 

32)128  4 

64  - 32  = 32  (3) 

X2  X3  X4 

128  (4X32)  30)120 

32  - 32  = 0 (4) 

64  96  128 

In  box  A,  how  many  times  was  32  subtracted?  ^Is  subtracting 
32’s  one  at  a time  a long  way  of  working?  yet 

In  box  B,  why  does  the  table  for  32’s  stop  at  four  32’s?^/j2=/2f 


In  box  C,  to  divide  128  by  32,  first  estimate  the  number  of 
32’s  in  128  by  using  the  30  (in  32)  and  the  120  (in  128).  Think , 
“30’s  in  120  (or  3’s  in  12)  = _44.” 

The  estimate  is  4,  so  probably  there  are  four  32’s  in  128. 
Why  is  the  4 in  the  quotient  written  over  the  8 of  128  tJt/mmfom. 


Now  test  the  estimate  by  multiplying.  4 X 32  = /22  Is  the 
estimate  correct ?f^an  four  32’s  be  subtracted  all  at  one  time?^ 
Is  dividing  faster  than  subtracting  32’s  one  at  a time?  yu 
Mary  needed  envelopes. 

138 
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Differentiations  and  Extensions 

1.  Restate  each  problem  using  smaller  numbers 
| and  then  have  slower  learners  (a)  dramatize  with 
| objects  the  combining  or  separating  action  for  each 
| problem;  (b)  make  the  number  record  using  the 
i smaller  numbers;  ( c ) read  and  work  the  problem 

using  the  numbers  given  in  the  text. 

2.  More  capable  pupils  may  formulate  another 
set  of  problems  arranged  in  pairs  similar  to  the  one 
in  the  text. 

3.  All  pupils  may  solve  problems  written  by 
! more  capable  pupils  for  further  practice. 


Teaching  Pages  138  and  139 

Pupil’s  Objectives:  (a)  To  learn  how  to  divide 
when  divisors  are  2-place  numbers  containing  tens 
and  ones  and  quotients  are  limited  to  1 -place  num- 
bers; ( b ) to  practice  a type  of  multiplication  that 
is  useful  in  division. 

Background.  In  introducing  division  by  tens 
and  ones,  encourage  pupils  to  experiment  with  a 
variety  of  ways  of  working.  Even  after  they  realize 
that  division  is  a short  way  to  subtract,  pupils  should 
occasionally  use  the  longer  method  as  a check. 
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2.  Jerry  had  198  Christmas  seals.  He  wanted  to  put  31  in 
each  envelope.  How  many  envelopes  could  he  fill?  Would  he 
have  any  seals  left  over?  How  many? 

Subtract  31’s,  one  at  a time,  as  in  box  A.  Why  will  this  take 
even  longer  than  the  work  in  box  A 

Build  a multiplication  table  of  31’s.  Did  you  build  a longer 
table  than  in  box  B^Wh^?vJ|ow,iar.did  you  go 
Why  is  it  easiest  of  all  to 


D 

Write  this: 

Think  this: 

6,  R12 

6 + 

31)198 

307T9(r 

186  (6  X 31) 

12 

divide,  as  in  box,  D \ „ ,, 

To  estimate  the  number  of 
31’s  that  can  be  subtracted  all 
at  once,  use  the  30  in  31 _ and 
the  190  in  191. 

30’s  in  190  (or  3’s  in  19) 
equal  6 and  a remainder.  Probably  there  are  six  31’s  in  198. 
Write  6,  the  estimate,  in  the  quotient  over  the  8 of  198. 
Test  the  estimate  by  multiplying.  Six  31’s  =/f& 

Can  six  31’s,  or  186,  be  subtracted  at  one 


„ / . 

Why  should  the  remainder  be  smaller  than  the  divisor,  31  > 

Jerry  could  put  31  seals  in  each  of  _4_  envelopes.  This 
would  use  up  of  his  seals.  He  would  have  LZ  _ seals  left. 

3.  On  the  board,  try  to  find  by  division  how  many  envelopes 
you  would  need  if  you  had  147  seals  and  put  21  in  each  envelope. 7 


Finding  Products 

Readiness  for  division  [W] 

On  folded  paper,  write  only  the  products. 


a 

b 

C 

d 

e 

f 

1.  Multiply  by  4: 

36/4"/ 

15300 

59 236, 

84 33k 

48  m 

913Sf 

2.  Multiply  by  6: 

47  m 

29 174 

189kf 

56 33k 

65390 

83  99t 

3.  Multiply  by  7: 

93k5/ 

16532 

845^ 

69  5-33 

58 90k 

45 3/5 

4.  Multiply  by  8: 

1257k 

90720 

68 599 

9374"/ 

5195k 

86 

139 


You  will  note  that  the  division  steps  (divide, 
multiply  and  compare,  subtract  and  compare)  are 
not  used  during  the  introductory  work  with 
2-figure  divisors.  This  is  done  so  that  emphasis 
may  be  placed  on  the  meaning  of  division  as  a 
process.  The  division  steps  will  be  more  readily 
understood  after  the  pupils  know  what  division 
means. 

Teacher’s  Preparation.  Provide  trading  stamps 
in  sheets  of  100,  strips  of  10’s,  and  in  single  units. 
If  these  are  not  available,  perforate  sheets  of  paper 
on  the  sewing  machine  to  simulate  sheets  of  stamps 
or  seals.  Place  them  in  boxes  or  on  trays  labeled 
hundreds , tens , and  ones , so  the  number  to  be  di- 
vided can  readily  be  assembled. 


Pre-book  Lesson 

1.  Follow  the  same  general  procedure  outlined 
in  the  Pre-book  Lesson  for  teaching  page  131. 
Present  a problem  such  as  the  one  below  and  dis- 
cuss all  the  different  solutions  proposed  by  the 
pupils. 

Jim’s  mother  gave  him  126  trading  stamps.  He  is 
pasting  them  in  a book  with  21  stamps  on  a page. 
Jim’s  stamps  will  fill  how  many  pages  of  his  book? 


2.  To  solve  the  problem  with  materials,  count 
out  126  stamps  by  using  1 sheet  of  100,  two  strips 
of  10  each,  and  6 singles.  Then  take  off  2 strips 
(2  tens)  and  1 single  for  each  group  until  6 groups 
are  formed,  meaning  that  6 pages  can  be  filled. 

3.  By  successive  subtraction,  the  solution  is  as 
follows: 


126  - 21  | 
105  - 21  = 
84  - 21  = 
63  - 21  = 
42  - 21  = 
21  - 21  = 


105  (1st  page) 
84  (2d  page) 
63  (3d  page) 
42  (4th  page) 
21  (5th  page) 
0 (6th  page) 


4.  If  increasingly  larger  multipliers  are  used,  the 
solution  is  as  follows: 


21 

21 

21 

21 

21 

X 2 

X 3 

X 4 

X 5 

X 6 

42 

63 

84 

105 

126 

Often  pupils  will  see  immediately  that  2,  3,  and 
4 are  too  small  to  use  as  multipliers  and  will  start 
with  5,  or  even  6. 

5.  After  experimenting  with  longer  solutions, 
division  should  be  recognized  as  the  most  economi- 
cal procedure.  The  use  of  the  even-tens  numbers 
20  (in  21)  and  120  (in  126)  as  guides  in  estimating 
the  quotient  figure  may  need  to  be  pointed  out  to 
pupils. 

Book  Lesson.  Ex.  1-3:  Oral  work.  Rows  1-4: 
Written  work. 


Differentiations  and  Extensions 

1.  Slower  learners  may  need  an  additional  op- 
portunity to  work  with  objective  materials,  particu- 
larly when  there  is  a final  remainder,  as  in  Ex.  2, 
page  139.  After  each  dramatization,  show  the  divi- 
sion number  record,  helping  pupils  to  understand 
that  (a)  the  divisor  indicates  the  size  of  the  group 
separated  each  time;  ( h ) the  quotient  indicates  the 
number  of  equal  groups  made;  ( c ) the  product 
under  the  dividend  indicates  the  total  number  of 
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I*  the  Division  Steps  with  Two-place  Divisors 

No  carrying  or  borrowing  [O] 

ompare  these  steps  with 
jir  one-place  divisors: 

Me.  What  do  you  think 
the  quotient  figure  for 
jtyhere  is  the  4 written  ?★ 

| iply  and  compare  to  test 
pent.  4 X 62  =24#  The 
I should  not  be  larger 
| dividend.  Is  it?%r 
ract  and  compare.  259  - 248  = //  The  remainder 
{should  be  smaller  than  the  divisor.  Is  it?|^ 
e division  finished?  Yes,  so  you  write  the 
er,  11,  as  R 11  beside  the  quotient, 
in  you  check  the  answer  for  Ex.  1 by  adding?^ 
i 62  + 62  + 62  + 62  + 11  =25? 
is  it  better  to  check  as  in  box  B ^ 

11  how  the  quotient  figures  were  estimated 
below.  For  4a  say,  “80’s  in  370,  or  8’s  in 
and  a remainder.  Probably  there  are  four  82’s  in  379.” 
i explain  how  to  estimate  quotients  in  rows  5 to  7. 

[wj 


B 

Check 

62 

Hx4 

■ 248 
+11 
259 


A 

4 

Divide » 

62)259 

4 

Multiply 

and 

62)259 

Compare  — > 

248  (4  X 62) 

4,  Rll 

Subtract 

62)259 

and 

248  (4  X 62) 

Compare  — > 

11 

1,  divide,  and  check  in  rows  4 to  7. 


Borrowing  in  the  Subtraction  Step 

No  carrying  [O] 

Say  the  quotients  for  row  1.  Four  examples  have  mistakes 
in  the  subtraction  step.  Find  and  tell  how  to  correct  the  mistakes. 

a b c d e f 


7 / 7 5 4 7 


61)453 

87)116 

71)545 

93)352 

72)342 

81)606 

427 

87 

497 

279 

288 

567 

i6 

2 

3 1 

23 

4 1 

X 

73 

54 

49 

[W] 

Copy,  divide,  and  check  by  multiplying. 

94)25 T 

% 

o 

00 

J+// 

63)200 

41)376 

3jm 

72)265 

n^/m/ 

61)$529 

2.  94)25 T 81)703  63)200  41)376  72)265  61)$529 

„ 4,R3R-  ft.Rtl  T 3R/5  i ojki  

3.  91)584  82)362  91)809  93)294  81)55?  73)$205 

2M  „ tifrn  3.M  ^ nm 

4.  64)134  92)447  53)18^  61)400  32)136  34)$70 


5.  Paper  napkins  at  school  come  in  packages  of  40  each.  How 
many  full  packages  and  how  many  napkins  from  another  package 
are  needed  to  give  one  napkin  each  to 

a.  175  children ?v  b.  268  children?v  c.  387  children??  «7 

^R/5  (o,m 

6.  A school  lunchroom  uses  an  average  of  70  lb.  of  sugar  a 
week.  How  many  whole  weeks  will  three  100-pound  bags  last?+ 

7.  A school  of  14  rooms  averages  32  pupils  per  room.  Are 
there  450  pupils  in  all?^  How  many  more  or  less  than  450  ?Z^d 

© Extra  Practice.  Work  Sets  41  and  42. 


b c d e f 

4 ,R5/  2 ,R/3  3+22-  6 ,m  8+//  $3y«8  0 

F9  42)97  52)178  51)348  91)739  73)$249 

3 3 7+//  , 3,R23  H-.R30  *53*73 

K)  23)69  41)298  92)299  62)278  7l)$378 

2 23/0  , 3,RW  MM  ^ 3R/0  , 12,R*2/ 

!8  34)78  73)259  91)819  53)169  84)$T§9 

_2  | IRTI  , £/P20  , 3.R/0  . 2 , *£+& 

)6  74)96  50)420  63)199^  74)148  90)$546 


140 


141 


' objects  placed  in  equal  groups;  (d)  the  number 
; left  over  (the  remainder)  indicates  the  difference 
? between  the  original  number  to  be  divided  and  the 
number  of  objects  used  for  the  equal  groups, 
j 2.  More  capable  children  may  find  products  for 
the  examples  in  the  next  column  and  then  work  two 

-——★Answers  Not  on  Reproduced  Page  140— 

1.  Divide.  Think,  “60’s  in  250  are  4 with  a re- 
: mainder  (6’s  in  25  = 4+).”  The  4 is  written  over  the 
9 of  259  to  show  that  it  means  ones. 


corresponding  divisions  for  each  (i.e.,  651  + 21 
and  65 1 + 3 1 for  the  first  example) 

21  X 31  32  X 20  50  X 32 

40  X 21  61  X 22  33  X 12 

Teaching  Pages  140,  141,  and  142 

Pupil’s  Objectives:  To  learn  (a)  how  to  apply 
the  division  steps  developed  for  1 -place  divisors  in 
working  with  2-place  divisors;  (b)  how  to  divide 
when  carrying  and  borrowing  are  involved. 
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Carrying  in  the  Multiplication  Step 

% -place  divisors;  carrying  and  borrowing  [W] 

On  your  paper,  copy  and  finish  the  work  in  box  A.  Then 
check  your  division  by  subtracting  78’s  one  at  a time. 

If  you  cannot  find  correct 
quotients  without  writing  the 
steps  in  box  B (or  others),  write 
them  neatly  as  side  work. 

Copy,  divide,  and  check. 


A 

B 

4 ,N3 

Think  these  steps: 

78)325 

4+  78 

312 

70)320  X4 

13 

312 

a bed 

(o.R*)  3.R. '5  , %R/0  , £.R3 

1.  65)399  48)149  32)298  47)238 


e f 

*AR3S  2 R2 

65)295  95)857 

, J.R30  ^ 3 

68)234  82)738 

v l Rio  £ 

97)699  78)624 


© Extra  Practice.  Work  Set  43. 


Both  Carrying  and  Borrowing  in  Division  Examples 


Copy,  divide,  and  check.  Write  the  side-work  steps  only  if 
you  need  to. 


5.  A parking  lot  has  spaces  for  34  cars  in  each  row.  How 
many  rows  are  filled  when  the  lot  has  136  cars  in  it-y  238  cars?7 


6.  If  42  cans  fill  one  shelf,  how  many  shelves  must  be  used 
for  252  cans?£for  336  cans?  8 


© Extra  Practice.  Work  Set  44. 
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Background.  After  their  many  experiences  in 
solving  division  examples  by  using  objects,  by  suc- 
cessive subtraction,  and  by  building  multiplication 
tables,  pupils  will  now  receive  guidance  in  the  use 
of  the  division  steps. 

In  step  1 in  an  example  like  62’s  in  259,  the 
thought  pattern  is  “60’s  in  250  (6’s  in  25)  are  4 and 
a remainder,  so  the  quotient  is  probably  4.  Write 
the  4 in  one’s  place  in  the  quotient.” 

In  step  2,  the  divisor  is  multiplied  by  the  quo- 
tient and  the  product  is  written  under  the  dividend. 
A mental  comparison  is  made  immediately  to  see 
that  the  product  is  not  larger  than  the  dividend. 

In  step  3,  the  product  is  subtracted  from  the 
dividend  and  the  difference  recorded.  Again  a 


mental  comparison  is  made  to  see  that  the  re- 
mainder is  smaller  than  the  divisor. 

Help  pupils  to  relate  the  check  for  division  to 
earlier  experiences  in  using  a multiplication  table 
as  a way  of  finding  a quotient. 

Book  Lesson  (page  140).  Ex.  1-3:  Oral  work. 
Rows  4-7:  Written  work. 

Book  Lesson  (page  141).  Ex.  1:  Oral  work. 
Ex.  2-7:  Written  work. 

Book  Lesson  (page  142).  Rows  1-3  (top): 
Written  work.  Ex.  1-6  (bottom):  Written  work. 

Differentiations  and  Extensions 

1.  Slower  learners  will  need  additional  help  in 
learning  how  to  estimate  quotient  figures.  Work 
with  them  as  a group  at  the  board  using  the  method 
below. 

Place  on  the  board  Ex.  a below,  but  explain  that 
you  are  going  to  replace  the  figures  in  one’s  places 
with  zeros.  Change  the  2 and  the  9 to  zeros,  as 
in  Ex.  b. 

bed 

4 82 

80)370  82)379  XJ 

328  328 

51 

Then  pupils  should  see  and  think  “80’s  in  370 
(8’s  in  37)  are  4 and  a remainder.  Write  the  4 in 
the  quotient.” 

On  the  board,  bring  back  the  figures  in  one’s 
places,  as  in  Ex.  c.  If  pupils  cannot  multiply  82 
by  4 without  first  rewriting  it  as  in  Ex.  d,  permit 
them  to  multiply  at  the  side  of  the  division.  Then 
the  product  may  be  copied  under  379  and  the  re- 
mainder found. 

Since  Ex.  d is  part  of  the  check,  it  is  not  wasted 
effort  to  write  the  multiplication  at  the  side. 

2.  All  pupils  may  practice  writing  products  only, 
as  in  the  exercise  at  the  bottom  of  page  139  in 
the  text. 

3.  More  capable  children  may: 

a.  Work  individually  with  slower  learners  in  help- 
ing them  use  the  division  steps. 

b.  Think  of  social  situations  in  which  2-place 
divisors  are  used  and,  if  possible,  formulate  prob- 
lems which  involve  the  use  of  2-place  divisors. 

4.  Assign  Extra  Practice  Sets  41,  42,  43, 
and  44  as  needed.  These  sets  are  reproduced,  with 
answers  in  red,  at  the  top  of  page  155. 
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Set  41.  1 -place  apparent  quotient;  no  carrying  or  borrowing 

a 

b 

c 

d 

e 

f 

3,  R12 

2,  R21 

7,  R20 

3,  R50 

7,  R30 

2,  R51 

1.  627M 

84TI89 

91)657 

83)299 

81)597 

64)179 

7,  R37 

2,  R4 

4,  R31 

2,  R51 

2,  RIO 

2,  R21 

2.  50)387 

927188 

82)359 

74)199 

34)78 

54)129 

42.  1-place  apparent  quotient  with  remainder ; borrowing  but  no  carrying 

4,  R38 

3,  R66 

2,  R15 

3,  R21 

2,  R16 

4,  R29 

1.  92)406 

83)311 

64)143 

93)300 

74)164 

82)357 

9,  R25 

4,  R22 

3,  R28 

3,  R13 

2,  R12 

6,  R17 

2.  51)484 

62)270 

82)274 

53)172 

94)200 

91)563 

Set  43.  1-place  apparent  quotient  with  remainder ; carrying 

few?  no  borrowing 

8,  R15 

5,  R22 

7 

6,  Rll 

5,  R3 

4,  R15 

1.  75 )6TT 

89)467 

56)392 

78)479 

47)238 

95)395 

8,  R12 

6,  RIO 

9,  R32 

7,  RIO 

6,  R21 

8 

2.  32)268 

76)466 

84)788 

67)479 

43)279 

96)768 

Set  44.  1-place  apparent  quotient  with  remainder;  carrying  and  borrowing 

8,  R18 

6,  R6 

5,  R22 

4,  R12 

7,  R9 

8,  R12 

1.  84)690 

68)414 

76)407 

97)400 

86)6TT 

65)537 

9,  R14 

5,  R15 

4,  R5 

6,  R17 

9,  R8 

7,  R5 

2.  94)860 

87)450 

69)281 

78)485 

84)764 

75)530 

NOTES 
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So  You  Won't  Forget! 

Review  of  fraction  meanings  [O] 


a 5 

a.  4 

b.  | c.  I 

df 

e.  f 

f a 

*•  4 

g-  i h- 1 

1.  Which  fractions  in  the  box  m 

TUawm/uuoI/  & 

hole? a How  can  you  tell Are 


mean  1 .whole  or  more  than 
1 whole  ?A  How  can  you  tell?A  Are  these  proper  or  improper 
fractions?  Tell  how  they  can  be  changed. 

2.  Which  fraction  above  equals  Prove  it.J-  = f-Fj  = 2y 


3.  In  which  fractions  above  is  the  fractional  unit  i?v 

-!r,db  ’ 

4.  Which  of  the  fractions  above  means  5 6?y-  4 -r  5?^ 

9 divided  by  8?X3  ~ 4?/  5 divided  by  4?^ 


5.  Read  the  fractions  in  the  box  which  have  3 as  the  numer- 
ator^^ as  the  denominator.^ £ 

6.  Count  by  ^’s  from  \ to  2.  Write  this  on  the  board. 


7.  For  each  of  the  following  groups,  say  the  fractions  in  order 

(vPtz)  (3)  Ho  (3> J or  (2)  mis)  (0 


from  smallest  to  largest: 


5 9 3 2 16 


8.  Are  and  -ft  OS- or  unlikj*a£ions? 


9.  Say  four  unlike-fractions  which  have  3 as  the  numerator.v 

AU*JvCUij;,f,  20 

10.  How  many  more  ounces  are  there  in  § lb.  than  in  g-  lb.?6 


Watch  the  Signs! 


Cumulative  review  of  A i 

M.,  D.  [W] 

Copy  and  work.  Check  each  answer. 

a 

b 

c 

d 

e 

273 

$14.25 

700 

1.  8)39? 

X8 

X6 

-54 

$2.73 

9)$24.57 

2,/M 

$8. 5.50 

606 

2.  60)420 

75 

$0.59 

7,030 

6)  R35 

X30 

X98 

-2,476 

40)275' 

2,250 

$57.  82 

0,550 

S 

$72.13 

708 

$140.05 

S,/?9 

3.  34)170 

-9.58 

X46 

-89.16 

53)274 

$62.55 

32,56$ 

$ SO.  89 

143 


Teaching  Page  143 

Pupil’s  Objectives:  (a)  To  review  the  meanings 
of  fractions,  fractional  units,  proper  and  improper 
fractions,  like-  and  unlike-fractions,  mixed  num- 
bers, and  the  meaning  of  numerator  and  denomi- 
nator; (6)  to  obtain  written  practice  in  the  basic 
skills  developed  for  whole  numbers. 

Background.  Pupils  need  to  understand  the 
fractional  meanings  reviewed  in  this  lesson  before 
they  undertake  the  work  in  addition  and  subtrac- 
tion of  mixed  numbers  on  pages  148  to  157.  Pupils 
who  need  reteaching  may  omit  the  work  on  pages 
144  and  145  in  the  text.  Substitute  many  experi- 
ences with  concrete  materials  and  use  again  the 


suggestions  in  the  Pre-book  Lesson  for  pages  101 
to  103. 

Book  Lesson 

Ex.  1-10  (top):  Oral  work. 

Rows  1-3  (bottom):  Written  work.  Insist  that 
pupils  write  a sign  for  each  example. 

Differentiations  and  Extensions 

1 . Slower  learners  will  need  individual  assistance 
in  finding  and  correcting  their  errors  in  the  cumu- 
lative review  exercise  at  the  bottom  of  the  page  in 
the  text. 

2.  More  capable  children  may  be  directed  to  con- 
struct examples  according  to  the  following  specifi- 
cations: 

A subtraction  example  in  which  it  is  necessary  to 
borrow  from  the  tens  only;  from  both  tens  and  hun- 
dreds; from  hundreds  and  thousands  only 

A multiplication  example  in  which  one  factor  is  a 
3-place  number  and  the  other  is  a 2-place  number;  the 
product  is  a money  number  larger  than  $99.00 

A division  example  in  which  the  dividend  is  a 
5-place  number  and  the  divisor  is  a 1 -place  number 

Teaching  Pages  144  and  145 

Pupil’s  Objectives:  (a)  To  learn  the  meaning 
and  use  of  the  term  rate ; ( b ) to  gain  an  under- 
standing of  the  way  in  which  the  amount  of  work 
done,  the  amount  of  money  earned,  saved,  or  spent, 
and  the  distance  traveled  are  all  dependent  upon 
the  two  factors,  time  and  rate. 

Pre-book  Lesson 

1 . Discuss  with  pupils  experiences  they  have  had 
in  determining  the  rate  at  which  they  can  do  certain 
things  either  in  or  out  of  school.  For  example, 
pupils  may  have  figured  their  rate  of  writing,  read- 
ing, running,  or  the  like. 

2.  Provide  an  opportunity  for  each  pupil  to  de- 
termine his  rate  for  writing  answers  to  multiplica- 
tion and  division  facts;  also  his  reading  rate  (the 
average  number  of  words  per  minute).  Let  pupils 
generalize  that  in  each  of  these  situations  the  rate 
is  an  average  that  shows  the  amount  that  can  be 
accomplished  in  1 unit  of  time,  such  as  1 minute. 

3.  Discuss  and  list  on  the  board  situations  which 
involve  the  concept  of  rate  of  motion,  such  as  the 
rate  at  which  a boy  or  girl  can  ride  a bicycle,  or 
the  rate  at  which  a car,  train,  or  airplane  travels. 

4.  Lead  into  problems  1 and  2 on  page  144  by 
discussing  any  experiences  pupils  may  have  had, 
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Problems  about  Rate  and  Time 

Multiplicand-Multiplier-product  relationship  in  problems  [O] 

IBob,  Tim,  and  Tom  each  worked  7 hr.  one  Saturday.  Bob 

$3.50  $U-.55 

aid  50<£  an  hour, Jim  was  paid  65 $ an  hour,Aand  Tom  was 
0£  an  houtf^^hat  was  the  total  amount  each  boy  earned? 
ie  amount  each  boy  is  paid  for  1 hr.  is  his  hourly  rate  of  pay. 
fvas  the  total  amount  earned  different  for  each  boy? 


Mary,  Alice,  and  Helen  are  each  paid  65<£  an  hour  foroaDy 
J f/9f*  $3.90 

|.  One  week  Mary  worked  3 hr.,AAlice  worked  6 hr.,Aand 

f,  5 hrf^What  amount  did  each  girl  earn  that  week? 
problems  1 and  2,  the  total  earned  depends  on  the  rate  of 
(mount  paid  per  hour)  and  the  time  worked  (hours). 

Total  amount  = Rate  X Time. 

r.  Day  drives  at  an  average  rate  of  45  mi.  an  hour.  How 
he  travel  in  4 6 hr.fA°mr9  hr.^uTl'2  hrff^On 

oes  the  total  distance  depend  each  tim ^yii^puiA^/iycmO 

I . , 

Mr.  Sand’s  average  rate  is  38  mi.  per  hour,vMr.  .Turner  s 
impanel  Mr.  Smith  s is  42  mi.^In  7 hr.  of  driving  time, 
distance  will  each  man  go? 

Ex.  3 and  4,  the  total  distance  depends  on  the  rate  of 
(miles  per  hour)  and  the  time  spent  (number  of  hours). 

Distance  = Rate  (miles  per  hour)  X Time  (hours). 


In  problems  1-4,  you  had  two  factors  given  (rate  and  time) 
and  you  had  to  find  the  product.  In  the  problems  below,  you 
have  the  product  and  one  factor  given.  Tell  how  to  find  the 

. . . -3u-  auverv  — 

missing  factor  in  each  problem. A Do  not  solve  yet. 

5.  In  6 weeks,  ^Sally  saved  $1.92^2Ann  saved  $2.70^and 
Betty  saved  $2.10.AFind  each  girl’s  weekly  rate  of  savings. 

32.  24 

6.  In  3 min.,  Bob  can  say  96  division  facts;ASam,  72  facts;A 
and  Harry,  87  facts  .2?What  is  the  rate  per  minute  for  each  boy? 

7.  If  Mr.  BarnesAdrives  at  the  rate  of  40  mi.  an  hour  and 
Mr.  GatelHfrives  at  the  rate  of  50  mi.,  how  long  will  it  take  each 
man  to  drive  200  mi.  ? 

8.  If  Douglas  walks  at  the  rate  of  60  yd.  a minute,  how  long 

will  it  take  him  to  walk  180  yd.?^l80  yd.?£mW. 

20/rrW.  24/mxK  /S/m<K 

9.  Tornearns  an  average  of  $6  a month,  Jim  $53/and  BobA$8. 

At  this  rate,  how  many  months  will  it  take  each  to  earn  $120? 

10.  How  many  days  will  it  take  Jim  to  read  a book  of  240 

24oCci>.  /Ida,. 

pages  if  he  reads  at  the  rate  of  10  pages  a day 7^  20  pages  a dayT^ 

[W] 

Now  go  back  and  solve  problems  1-10. 

11.  Make  and  work  problems  using  the  facts  in  rows  a to  d.jfr 


Time 

Rate 

Total  amount  earned, 
spent,  or  saved 

a. 

20  wk. 

$30  a week 

$000  spent 

b. 

8 mo. 

$40.0.  a month 

$3,200  earned 

c. 

M-  da. 

20  <£  a day 

80  <£  saved 

d. 

8 hr. 

$1.50  an  hour 

$J2J0Oz  arned 

/rrutMtplu- 

12.  If  you  know  two  factors,  how  do  you  find  their  product ?A 

13.  In  which  rows  do  you  know  the  product  and  one  factor 
How  do  you  find  the  other  factor? dwide/ 
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including  the  rate  of  pay  for  work  done.  Pupils 
should  see  that  in  these  problems  the  rate  is  not 
an  average,  since  the  amount  is  the  same  for  each 
hour  worked. 

Book  Lesson.  Ex.  1-10:  Oral  work.  Ex.  11- 
13:  Written  work. 

Differentiations  and  Extensions 

II . Slower  learners  may  be  grouped  and  helped  to 
work  easier  problems  similar  to  those  on  page  158. 

(' Continued  on  page  158 ) 
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★Answers  Not  on  Reproduced  Page  145 

11  a.  Mrs.  Gates  kept  a record  of  expenses  for 
20  weeks  and  found  she  spent  $30  a week  for  food 
and  rent.  How  much  did  she  spend  for  food  and  rent 
in  those  weeks? 

b.  At  the  end  of  8 months,  Mr.  Blair  had  earned 
$3,200.  What  was  his  monthly  salary? 

c.  If  Jack  saves  his  money  at  the  rate  of  200  a day, 
how  long  will  it  take  him  to  save  80^? 

d.  Mr.  Woods  gets  $1.50  an  hour  as  a grocery  sales 
clerk.  If  he  works  an  8-hour  day,  how  much  does  he 
earn  in  one  day? 
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a.  Tom  read  200  words  in  4 minutes.  How  many 
words  did  he  average  per  minute?  What  was  his  read- 
ing rate? 

b.  Jim  read  200  words  in  2 minutes.  What  was  his 
reading  rate? 

c.  Using  the  rates  you  found  for  Tom  and  Jim,  dis- 
cover how  many  pages  each  boy  could  read  in  10 
minutes. 

d.  Harry  says  he  can  ride  his  bicycle  at  the  rate  of 
200  yards  per  minute.  Can  he  ride  a mile  in  8 minutes? 

e.  At  a rate  of  50  miles  per  hour,  how  long  would 
it  take  Harry’s  father  to  drive  300  miles? 

2.  Have  a few  pupils  look  up  and  report  to  the 
class  some  interesting  facts  about  the  increase  in 
rates  of  speed  for  cars,  trains,  and  planes  over  a 
period  of  25  years. 

3.  More  capable  children  may  find  and  justify 
answers  to  problems  such  as  these: 

a.  Tom  and  Jim  can  read  at  the  same  rate.  If  Tom 
reads  a story  20  pages  long  and  Jim  reads  one  40  pages 
long,  how  many  times  as  long  will  it  take  Jim  to  read 
his  story? 

b.  Betty  can  write  answers  for  subtraction  facts 
twice  as  fast  as  Mary.  If  it  takes  Mary  8 minutes  to 
write  the  answers  for  100  facts,  how  many  minutes 
will  it  take  Betty? 

c.  A car  traveled  300  miles  in  6 hours,  and  an  air- 
plane traveled  1200  miles  in  4 hours.  The  rate  of  the 
plane  was  how  many  times  the  rate  of  the  car? 

Teaching  Pages  146  and  147 

Pupil’s  Objectives:  (a)  To  learn  to  add  and 
subtract  mixed  numbers  without  carrying  or  bor- 
rowing; ( b ) to  review  the  method  for  finding  the 
missing  factor  when  the  product  and  one  factor  are 
given;  (c)  to  obtain  practice  in  finding  1 -place 
quotients  when  the  divisors  are  2-place  numbers. 

Background.  Since  carrying  and  borrowing  are 
not  involved  in  the  work  in  this  lesson,  correct 
answers  are  obtained  regardless  of  whether  the 
whole  numbers  or  the  fractions  are  added  or  sub- 
tracted first.  However,  pupils  should  be  guided  to 
use  the  correct  thought  pattern,  working  first  with 
the  fractions  and  then  with  the  whole  numbers. 

This  lesson  reinforces  these  generalizations: 

a.  We  may  add  and  subtract  fractions  which  have 
the  same  fractional  unit. 

b.  To  add  or  subtract  fractions  with  the  same 
fractional  unit , we  add  or  subtract  the  numerators. 
We  write  the  sum  or  difference  over  the  denominator 
because  the  denominator  helps  tell  the  name  and  the 
size  of  the  fractional  units  with  which  we  are  working. 


Costumes  for  a Party 

A.  and  S.  of  mixed  numbers;  no  carrying  or  borrowing 


1.  Mother  made  clown  costumes  for  Sharon  and  Rc 
Sharon’s  costume  took  3f  yards  of  material  apd  Roger’s,  4§  y: 
How  many  yards  did  both  costumes  take?^How  many 
yards  of  material  did  Roger’s  costume  take  than  Sharon’s?/ 
Try  to  find  answers  for  both  questions  before  you  read  o: 


What  kind  of  numbers  must  b.e  added  to  , 
find  the  number  of  yards  in  both  costumes^ 
In  box  A,  we  add  first  the  fractions,  then 
the  whole  numbers:  i + | = f 3 + 4 = 7 
Would  you  give  the  answer  as  7|  yd.? 
No;  § = f , so  we  change  7f  to  7f_£_j._  z 
In  box  B,  we  compare  4§  with  3^.^  Wliat 
process  do  we  use?S.  Explain  the  subtraction. 
Why  do  we  change  If  to  1 \y&A£dute/ 


A 

34 

+4§ 


— 3g 


is  4 


Explain  the  examples  in  row  2.  Notice  that  we  do  not  \ 
a zero  in  the  answer  in  the  fraction  column  of  Ex.  2a  an 
Ex.  2d  or  in  the  one’s  column  of  Ex.  2b. 


a b c d 

2.  6|  3J  6|  74 

~ If  — § ~i 

5 S = I 6f  = 64  7 

-146 


Book  Lesson.  Ex.  1-2:  Oral  work.  Rows  3-6: 
Written  work.  Ex.  1 and  2 (page  147,  bottom): 
Oral  work.  Rows  3-5  (page  147,  bottom):  Written 
work. 

Differentiations  and  Extensions 

1 . Slower  learners  may  need  to  objectify  the  ad- 
dition and  subtraction  of  mixed  numbers  by  using 
materials  on  a flannel  board,  or  by  counting  up  or 
down  on  a number  line.  The  drawings  in  A and  B 
on  the  next  page  represent  these  methods  of  work- 
ing for  the  example  2f  + If. 
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ly  the  answers  for  rows  3 and  4.  Tell  what  you  think. 


[W] 


ow  copy 

and  work  rows  3-6. 

a 

h 

c 

d 

e 

f 

T? 

17# 

3§ 

4§ 

If 

&. 

77T 

+9i 

=3 

-21 

75 

±4 

n 

0 7 

yl6 

6f 

•2* 

jT 

-it 

6 

±A. 

ft 

+8^ 

/7f 

2. 

“s| 

LOf 

13! 

7f 

58 

121 

9f 

6i 

H 

-5! 

<?i 

+81 

7 sj 

+9| 

zit 

&Z 

=1 

* 

5§ 

8| 

3ft 

7 

TS 

\lA 

+2^ 

2 s 

-! 

s 

-6 

2# 

±8iV 

H F 

xtra  Practice. 

Work  Set  45. 

II,  the  Missing  Quotient  or  Divisor 

t 70  [2\ 

L.  48  - 6 = n;  b.  490  -i-  7 = n:  . c.  2,295 -s-  85  = zri 

:11  what  to  do  in  Ex.  1 to  find  n , the  missing  quotient.^ 

a.  48  4-  n = 8;  b.  490  - n = 70;  c.  2,295  + *£  = 27 

I Ex.  2a,  n is  the  missing  divisor.  We  know  that  8 X n = 48, 
think  of  48  as  a product  with  8 and  n as  factors, 
hen  v^e+gow  a product  „and  one  factor,  how  can  we  find  the 


lag  factor^  48  8 = n(e> 

cplain  how  to  find  n,  the  missing  divisor,  in  Ex.  2b  and  2c. 

[W] 

rite  the  work  to  find  n , the  missing  quotient  or  divisor  in 
!3-5.  For  Ex.  3a  write,  “9  X n = 72;  n = 72  -4-  9,  or  8.” 


U n = 9 
2 -5-  83  = ii 


b 

63  ^ 7 


9 - n = 73 


468  -5-  n = 78 
581 


83  = n 


% 

56  - h = 7 

224  -s-  56  = n 

225  V n = 75 
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B 

0 12  3 4 


2 inches  + 1 inch  + f + f = 3g,  or 

2.  More  capable  children  may  study  carefully  the 
different  types  of  subtraction  examples  in  row  2 on 
page  146  and  construct  another  example  for  each 
type.  These  variants  are  included: 

a.  A mixed  number  is  subtracted  from  a mixed 
number,  and  the  remainder  is  a whole  number. 

b.  Same  as  a,  except  that  the  remainder  is  a fraction 
which  must  be  reduced  to  lowest  terms. 

c.  A fraction  is  subtracted  from  a mixed  number, 
and  the  remainder  is  a mixed  number. 

d.  A fraction  is  subtracted  from  a mixed  number, 
and  the  remainder  is  a whole  number. 

e.  A whole  number  is  subtracted  from  a mixed 
number,  and  the  remainder  is  a mixed  number. 


3.  As  needed,  assign  Extra  Practice  Set  45 

Set  45.  A.  and  S.  of  like-fractions ; no  carrying  or  borrowing 

Change  a fraction  in  the  answer  to  best  form. 


1.  85  + 31  ll| 

2.  7§+2£  »| 

3*  1|  + 1 
4.  H + If  5 i 


2tz  + 4rs  6| 

f+2*  2f 

2A+3^  5| 

2i%  + 4i%  6| 


4* -IS  3t 
21-  11  1 
6S-4|  2 
4*-4 ft  | 


d 

3f*  - Its  2| 

3|  — 1 3| 

5§  — 4 if 

If  ~ I 1 


NOTES 
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Shopping  for  Meat 

Adding  mixed  numbers  with  carrying  [O] 

1.  Sally  did  the  shopping  today.  She  bought  beef  weighing 
3|  lb.  and  pork  weighing  4§  lb.,  or  _?_  lb.  of  meat  in  all. 

In  box  A,  what  is  the  sum  of  the  fractions  ?|What  is  the  sum 
of  the  whole  numbers?  7 

Is  Jjp  more  than  1 whole  ~>Tk  ow  much  more?  = 1$ 
Then  7 + If  = 8^,  or  8^.  Why  do  we  change  8§  to  8^?^, 


■zz 

->8 

±4f 

7^  = 7 + If  = 8§  = 8i 

T T 


±2h 

5f  = 5 + 1 = 6 

T T 


2.  In  box  B,  we  change  the  mixed  number  5§  to  Why?- 

3.  Study  Bill’s,  Ann’s,  and  Harry’s  work  for  § + 2f. 


Bill 

Ann 

Harry 

3 

4 

1 

I 

+2| 

+2| 

+2| 

2f 

2f  = 2 + If  = 3|  = 34 

2f  = 3 * 

What  should  Bill  have  done  , with  the  improper  fraction,  f, 
in  his  answer?^ Why T f equals  what  mixed  number?/^ 

Which  steps  did  Harry  work  in  his  head?  2&=2tl 
Why  does  Ann’s  work  help  you  best 


to  explain  the  steps  ?v 


Tell  how  to  finish  these  examples,  using  all  of  Ann’s  steps 
a b c d e 

4.  2§  4§  gg  6§  5| 

+4£  ±3.  ±4^  +8J  +i 

6^-7f  6f=  7 4H-  = J#  14§  =/5j  5|  = 

Solve  problems  5 to  15.  In  adding  mixed  numbers,  show 
the  steps  Ann  did.  Check  each  answer  by  an  estimate. 

5.  Mrs.  Day  bought  two  chickens.  One  weighed  5|  lb. ; 
the  other  weighed  3 4-  lb.  How  much  did  both  chickens  we 
together? 

6.  In  Ex.  5 how  much  more  did  one  of  the  chickens  we 
than  the  other  on &2zJ&./moU' 

7.  At  45<i  a pound,  how  much  did  the  chickens  (Ex.  5)  cc 

8.  Bob  bought  § lb.  of  ground  beef  and  If  lb.  of  p 
chops.  How  many  pounds  of  meat  did  he  buy?^2^ 

9.  The  meatman  had  a piece  of  bacon  weighing  2|  lb. 

cut  off  f lb.  How  many  pounds  of  bacon  were  left  in  the  pie 

2* 

10.  Mrs.  Barnes  bought  2 slices  of  round  steak.  One  s 
weighed  1|  lb.  and  the  other  slice  weighed  If  lb.  How  m 
pounds  did  both  slices  weigh  together  ?J 

11.  In  Ex.  10  how  much  less  did  one  slice  of  steak  wc 
than  the  other?  Am 

12.  At  86<£  a pound,  how  much  does  g lb.  of  bacon  cost?^ 

13.  Which  costs  more,  \ lb.  of  sausage  at  64<£  a pound  or  \ 
of  boiled  ham  at  96<£  a pound?  How  much  movt} 

14.  Some  Scouts  planned  to  have  4g  lb.  of  hamburger 
their  campfire  cookout.  Tom  brought  | lb.  and  Jim  broi 
If  lb.  How  many  more  pounds  were  needed  to  make  4g 

15.  If  hamburger  costs  60<£  a pound,  find  the  cost  of  4 
the  cost  of  g lb.^lhe  cost  of  4g  lb. ^2. 10 
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Teaching  Pages  148,  149,  and  150 

Pupil’s  Objectives:  (a)  To  learn  how  to  carry 
in  adding  mixed  numbers;  ( b ) to  gain  experience 
in  working  problems  which  involve  the  addition 
and  subtraction  of  mixed  numbers;  (c)  to  obtain 
computational  practice  in  carrying  in  adding  mixed 
numbers  and  in  subtracting  mixed  numbers  (no 
borrowing) ; ( d ) to  review  some  meanings  of  meas- 
ures and  fractions. 

Background.  The  only  new  step  on  pages  148 
to  1 50  is  the  carrying  of  1 whole  after  adding  in  the 


fraction  column.  Since  all  the  steps  prior  to  this 
have  been  carefully  developed,  many  pupils  will  be 
able  to  take  the  new  step  independently. 

Pre-book  Lesson 

1.  Present  on  the  board  a group  of  problems 
such  as  the  following  that  are  based  upon  some 
school  or  community  situation.  Have  pupils  work 
them  before  you  give  any  help. 

a.  John  gave  his  mother  2 heads  of  cabbage  from 
his  garden.  If  one  weighed  2f  lb.  and  the  other 
weighed  3f  lb.,  how  many  pounds  did  they  weigh 
together? 
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Practice  with  Mixed  Numbers 


[W] 

y and  add.  Use  your  fraction  charts  or  those  on  pages 
0,  and  1 1 1 to  help  you  write  answers  in  best  form. 


b 

C 

d 

II 

7f 

41 

3f 

5i 

3f 

Hi 

J3 

2i 

7§ 

6i 

4f 

41 

3i 

f 

n 

S 

5§ 

2§ 

H 

7 

3 

ii 

If 

it 

Hi 

/ 0 

copy  the  examples 

in  rows 

e 

f 

g 

9f 

14-?. 

7f 

8 3 

i 

ni 

4 

23 

7^ 

2j 

Hf 

4f 

3f 

I3i 

/2i 

/si 

5i 

If 

f 

2i 

2| 

2f 

If 

4f 

li 

H 

H. 

and  2 above  and  subtract.  ★ 

Right  or  Wrong?  Prove  It! 

Review  of  meanings  [O] 

!,ou  agree  with  the  statements  these  children  made?  Tell 
i.do  or  do  not  agree. 

|elen:  Five  3-ounce  boxes  of  cereal  weigh  1 lb . 5X3-/Sc^. 
ck:  I spent  73 <£  and  received  a quarter  and  2 cents  in 
ifrom  a dollar  bill,  ifcyJit.  MOO-73*  = 21 1 
m:  I needed  4 grapefruit  to  serve  one  half  of  a grapefruit 
k 8 people.  Mgfst  TJ  ({)  = */ 

an:  I want  to  serve  one  quarter  of  a melon  to  each  of  9 
It  will  take  2|  melons,  %fonp.  m2? 
tty:  | yd.  of  lace  is  half  as  long  a piece  as  § yd.^ 


am:  §,  §,  and  Ta6-  are  like-fractions  because  they  ali 
s the  numerator. 


jlly:  The  Roman  number  for  31  is  XXIX.  XXIX=2f 

ary:  I can  exchange  40  nickels  for  two  $1  bills. 
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b.  Alice  walked  mi.  to  visit  Mary,  who  wasn’t 
home  when  she  arrived.  Then  Alice  walked  yo  mi. 
farther  to  Betty’s  house.  How  far  did  Alice  walk  to 
get  to  Betty’s  house? 


2.  Pupils  who  obtain  correct  sums  for  the  above 
j;  problems  may  be  assigned  problems  5 to  1 5 on 
; page  149  in  the  text. 

3.  For  pupils  who  need  help,  work  the  problems 
in  1,  above,  on  the  board,  using  all  the  steps  given 


★Answers  Not  on  Reproduced  Page  150 


Subtracting  in  rows  1 and  2 


a b c d 

1.2  4f  2f  = 2\  If  = If 

2d  3|  3 4#  = 4i 


e f 

2 

4 3^  = 3^ 


g 

2 

8 


in  boxes  A and  B on  page  148  in  the  text.  Next, 
discuss  Ex.  1-4,  pages  148  and  149.  Emphasize 
the  steps  involved  in  changing  each  improper  frac- 
tion in  Ex.  4 to  best  form. 


Book  Lesson  (pages  148  and  149).  Ex.  1-4: 
Oral  work.  Ex.  5-15:  Written  work. 

Book  Lesson  (page  150) 

Rows  1-3:  Written  work. 

Ex.  1-8:  Oral  work.  As  pupils  decide  whether 
these  statements  are  right  or  wrong,  have  available 
concrete  materials  which  may  be  used  to  prove 
answers.  However,  first  have  pupils  try  to  prove 
by  computation  that  they  are  right  or  wrong. 

Differentiations  and  Extensions 


1 . Slower  learners  may  need  to  objectify  addition 
of  mixed  numbers  with  carrying  on  a flannel  board 
or  number  line.  The  sequence  for  using  wholes 
and  parts  of  wholes  is  illustrated  below  for  2f  + If. 


a.  Using  a flannel  board. 

Step  1.  Place  on  the  flannel  board  2f  red  circles 
and  If  gray  circles,  as  shown  in  box  A. 


Step  2.  As  in  box  B,  group  the  3 wholes.  Use  f 
red  and  f gray  circles  to  make  f.  There  will  be  f 
gray  circles  left. 


B 

Step  2 


OOO06 


Step  3.  As  in  box  C,  place  an  uncut  flannel  circle 
(red  or  gray)  over  % to  represent  the  1 whole  formed 
(carried).  Place  \ circle  over  f to  represent  changing 
f to  lowest  terms. 


C 

Step  3 

o o 
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Step  4.  As  in  box  D,  the  complete  number  record 
should  show  each  step  in  the  pictured  sequence. 


D Step  4 

2f 
+ If 

= 3f  + f = 3 + 1 + i - 4i 


b.  Using  a number  line. 


Step  1.  Find  the  2f  point  on  the  number  line  below. 
Step  2.  Move  to  the  right  1 whole  inch  to  3f . This 
leaves  f to  be  added. 


Step  3.  From  3f  move 
or  \ farther  to  4^. 

to  the  right  | to  4,  then  f 

1 2 

3 4 

5 

| i | r-f  r | T-[™ri 

• i 1 i 1 r 

X 

MM 

) 

N/  — 

2 r 

V 

1 3 / f 

1 4 

2.  More  capable  children  may  find  perimeters  for 
the  following  rectangles: 

Length  Width 

a.  6f  in.  4§  in. 

b.  7f  ft.  5f  ft. 

c.  18fyd.  1\  yd. 

Length 

d.  16|  ft. 

e.  5 yd. 

f.  1 ft. 

Width 

2 yd. 

ft. 

8f  in. 

Teaching 

Page  151 

Pupil’s  Objectives: 

To  gain  experience  in 

(a)  using  rounded  numbers  to  estimate  answers 
to  problems;  ( b ) solving  problems  having  two 
questions. 

Book  Lesson.  Ex.  1-5:  Oral  work.  Bottom  of 
page:  Written  work. 

Differentiations  and  Extensions.  Slower  learn- 
ers for  whom  the  2-step  problems  are  much  too 
difficult  may  be  assigned  easier  problems  such  as 
those  below.  Answers  should  be  estimated  before 
the  computation  is  attempted,  and  the  computed 
answer  should  be  compared  with  the  estimate  in 
each  case  as  a check. 

a.  Bill  has  put  25 { in  his  bank  each  week  for  9 weeks. 
Has  he  saved  enough  to  buy  a cowboy  suit  which  costs 
$3.00? 

b.  Jim  sold  19  of  his  old  comic  books  at  each. 
Did  he  take  in  more  or  less  than  $1.50? 

c.  Bob  wants  to  earn  enough  to  buy  a $2.00  ticket 
to  the  circus.  If  he  earns  45^  a day  for  5 days,  will  he 
earn  enough  to  buy  the  ticket? 


Do  You  Earn  and  Save  Money? 

* Estimating  in  il 

Use  rounded  numbers  and  estimate  me  answer  for  th 
question  in  each  problem  below. 

1.  Bill  has  put  $2.85  in  the  bank  each  week  for  20  ' 
Has  he  put  enough  money  in  the  bank  to  buy  a bicycle 
costs  $67.50 ?%What  is  the  difference  between  the  amoi 
has  saved  and  the  cost  of  the  bicycle  }$/0.50 

2.  Jim  sold  16  magazine  subscriptions  at  $3.75  each.  I 
take  in  more  or  [less ]than  $70?  How  much  more  or  less?# 

3.  Bob  expects  to  pay  $50  for  his  vacation  at  a cam] 
summer.  He  has  saved  $7.50  a month  for  6 months.  I 
saved  more  or  Hess  1 than  the  amount  he  needs  for  camp? 
much  more  or  less?#5.00 

4.  Tom  works  at  a market  on  Saturdays.  He  earns  ’ 
hour.  During  one  month  he  worked  24  hr.  If  he  saved  h 
money  he  earned,  did  he  save  more  orllesskhan  $12?  How 
more  or  less?-A3.00 

5.  On  Monday,  Helen  and  her  mother  picked  16  qt.  of 
berries  and  sold  them  at  48<£  a quart.  On  (Thursday),  they 
20  qt.  and  sold  them  at  40<£  a quart.  On  which  day  did  th< 
in  more  money?  How  much  mor e}$0.32 

Now  find  the  exact  answer  for  each  question  above. 

—151 


★Answers  Not  on  Reproduced  Page  151 

1.  20  X $3  = $60,  so  he  hasn’t  enough  to  buy  a 
$67.50  bicycle. 

2.  16  X $4  = $64,  which  is  less  than  $70. 

3.  6 X $8  = $48,  or  less  than  Bob  needs  for  camp. 

4.  £ of  75^  is  about  40^;  24  X 40^  = $9.60,  which 
is  less  than  $12. 

5.  Monday , 16  X 50 i = $8.00;  Thursday , 20  X 40^ 
= $8.00.  But  the  50^  a quart  is  an  overestimate,  so 
Helen  and  her  mother  must  have  taken  in  more  money 
on  Thursday. 
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Subtracting  a Fraction  from  a Whole  Number 

Meaning  [O] 


I.  Fred’s  mother  baked  2 pies, 
put  g of  a pie  in  Fred’s  lunch 
, Then  /5L  pies  were  left. 

{ox  A shows  how  Fred’s  mother 
|l  pie  into  § so  she  could  give 
1 g.  g (colored)  from  If  = If. 
p i from  2 = If 
Explain  the  subtraction  and  the 
k in  box  B.  What  is  the  fraction- 
lit  for  the  pie  that  was  cut?  "S' 


. Mary’s  mother  made  3 pies, 
t night,  f of  one  pie  was  left. 
r many  pies  had  been  eaten? 
n box  C,  3 = 2|.  § from 

f f Then  f from  3=2  f 
>n  the  board,  copy  and  finish 
l/ork  in  box  D . What  is  the  frac- 
i unit  for  the  pie  that  was  cut?? 

| 

I Why  did  we  change  1 whole  to 
(box  B and  to  f in  box  D ttiryettk 
T^U^a^change  to  make  in  1 
e before  we  can  subtract  the 
ons  in  Ex.  E to  G.( 


To  subtract  a fraction  from  a whole  number,  first 
change  1 whole  to  a fraction  with  the  same  fractional 
unit  as  that  in  the  fraction  to  be  subtracted. 

[W] 

For  Ex.  E to  G draw  circles.  Shade  the  parts  subtracted. 
Copy  and  work  Ex.  E to  G.(Je£/Jtrfei.) 

\ From  1 whole,  subtract  a.  §;jb.  f;Jd.  §;je. 

— 152 


Subtracting  a Mixed  Number  from  a Whole  Number 

Borrowing  from  the  whole  number  [O] 

1 . Chuck  used  2|  yd.  of  rope  from  a piece  which  was  6 yd. 
long.  How  many  yards  did  he  have  left? 

Box  A.  In  the  fraction  column  we  need  some 
fourths  from  which  to  subtract  3 fourths  (|). 

We  get  the  fourths  we  need  by  changing  1 
of  the  6 wholes  to  Then  we  have  5|. 

2|  from  5f  =3' if-  How  many  yards  were  left?3^ 

2.  Explain  and  finish  the  work  in  box  B. 

To  subtract  a mixed  number  from 
a whole  number,  borrow  from  the 
whole  number. 


6 = 5f 
— 2?  = 2g 
3i 


12  = Ilf 

-8g  = 
3i 


3.  Tell  the  missing  numerators:  7 = 5 = 4§;  8 = 7^. 

4.  In  which  examples  below  can  we  subtract  in  the  fraction 
column  without  first 


Copy  and  subtract,  as  in  boxes  A and  B above. 


b^ 

14§ 

zM 

(o 

1? 

—4# 


9 

-2§ 

~w 

4 


d 

4 

~7Z 

4f‘ 

-IS 


125 

-3f 

"95 

8 

—41 


3f‘ 

-3i 


3i 

~3l  3 ~3j 

T 

To  Keep  in 

i Practice  in  Division 

[W] 

Copy,  divide,  and  check. 

a 

b 

c d 

e 

$0.7? 

3Q7 

93?  R3  990.RS 

$ 70.9(j 

1. 

9)$7i02 

6)1,842 

8)7)507  7)3)435 

8)$567.68 

2. 

T %R3(,  

80)756  90)824 

?R33  8 

70)593  61)488 

52)364 

3. 

58)348 

74)597 

r £>,/?2  0 T 8,R37 

95)590  84)709 

£,817 

67)352 

153 


Teaching  Pages  152  and  153 

Pupil’s  Objectives:  (a)  To  learn  how  to  sub- 
tract a fraction  or  a mixed  number  from  a whole 
number;  (b)  to  gain  practice  in  dividing  by  1 -place 
and  2-place  numbers. 

Pre-book  Lesson 

j Materials  needed:  Pieces  of  construction  paper  in 
different  colors,  paper  plates,  and  scissors. 

1 . Present  problems  such  as  the  following  which 
can  be  solved  by  using  sheets  of  paper  or  circular 
paper  plates: 

a.  Tom  has  a large  sheet  of  red  paper.  If  he  gives 
Bob  \ of  his  sheet,  what  part  of  a sheet  will  he  have  left? 


b.  Mary  had  2 sheets  of  blue  paper.  After  she  gave 
Ann  | of  a sheet,  how  much  paper  did  Mary  have  left? 

c.  If  you  have  3 pies  and  serve  If  pies  for  a party, 
how  many  pies  will  you  have  left? 

Help  pupils  to  write  each  of  the  problems  in 
correct  form  for  subtraction.  See  whether  some  of 
your  more  capable  children  can  “think”  the  answers. 
Most  children  will  need  help  in  showing  the  chang- 
ing of  1 whole  to  an  improper  fraction  in  the  second 
step  of  the  number  record. 

For  problem  a,  let  a pupil  give  away  | of  a sheet 
of  red  paper.  As  the  sheet  is  folded  into  f , write 
the  second  step  of  the  number  record. 

For  problem  b,  a pupil  may  use  2 sheets  of  blue 
paper  and  give  away  J of  a sheet.  As  a sheet  is 
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folded  into  f,  write  the  second  step  of  the  number 
record,  explaining  that  we  now  have  some  eighths, 
so  we  can  cut  out  Show  that  If  — ■§■  = 1|. 

For  problem  c,  provide  3 paper  plates  and  see 
whether  pupils  realize  that  1 whole  must  be  divided 
into  sixths  before  f-  can  be  subtracted.  Make  the 
number  record  correspond  to  the  action  of  chang- 
ing 1 whole  plate  to  f. 

2.  Provide  as  many  experiences  as  are  necessary 
for  pupils  to  gain  these  understandings: 

a.  If  there  are  no  fractional  parts  at  first,  we  need 
to  make  some  before  we  can  take  away  any  parts. 

b.  If  we  have  1,  2,  or  more,  whole  things,  we  can 
cut  up  1 whole  into  parts  the  size  to  be  taken  away. 

c.  The  denominator  of  the  fraction  indicates  the 
kind  of  parts  needed  since  it  tells  the  number  of  parts 
into  which  to  divide  1 whole. 

3.  After  pupils  have  worked  with  sheets  of  paper 
and  paper  plates,  present  a group  of  subtraction 
examples  similar  to  those  below.  See  whether  pu- 
pils can  explain  them  by  imagining  they  are  cutting 
up  wholes. 

a b c 

1 2 7 

_ 4 3 2 


Book  Lesson  (page  152) 

Ex.  1-4:  Oral  work.  In  this  portion  of  the  text, 
pictures  are  used  to  show  the  change  of  1 whole 
into  parts  of  the  size  needed.  When  children  can 
think  the  change  without  reference  to  objects  or 
pictures,  they  may  read  and  explain  the  general- 
ization. 

Ex.  5-7:  Written  work. 

Book  Lesson  (page  153) 

Ex.  1-4:  Oral  work.  Here  the  idea  of  “borrow- 
ing” is  introduced.  Be  sure  to  contrast  borrowing 
in  subtracting  whole  numbers  with  borrowing  in 
subtracting  fractions. 

Rows  5 and  6:  Written  work. 

Rows  1-3  (bottom):  Written  work. 

Differentiations  and  Extensions 

1.  Slower  learners  may  use  their  individual  kits 
of  whole  circles  and  parts  to  work  out  selected  ex- 
amples from  pages  152  and  153  in  the  text.  They 
will  need  guidance  in  making  accurate  number  rec- 
ords to  represent  the  change  made  in  each  example, 
and  in  deciding  on  the  size  of  the  parts  to  make 
from  1 whole. 


2.  More  capable  children  may  assist  slower  learn- 
ers by  using  objective  materials  to  show  the  sub- 
tracting of  a mixed  number  from  a whole  number. 

3 .All  children  may  check  answers  in  rows  5 and 
6 on  page  153  by  adding  the  remainder  to  the 
subtrahend.  Children  may  verify  the  answer  to 
Ex.  1,  page  153  (top),  by  measuring  off  a piece  of 
string  6 yd.  long  and  cutting  from  it  a piece  2f  yd. 

Teaching  Pages  154  and  155 

Pupil’s  Objectives:  (a)  To  learn  how  to  sub- 
tract a mixed  number  from  a mixed  number  when 
borrowing  is  involved;  ( b ) to  review  the  addition 
of  mixed  numbers  when  carrying  is  involved  (frac- 
tions are  like-fractions);  (c)  to  solve  problems 
which  require  the  addition  and  subtraction  of  like- 
fractions. 

Background.  Pupils  should  always  be  chal- 
lenged to  progress  from  immature  to  more  mature 
levels  of  thinking.  The  majority  of  children  who 
have  been  successful  with  the  work  on  preceding 
pages  will  be  able  to  borrow  in  subtracting  a mixed 
number  from  a mixed  number  without  using  ob- 
jects, drawing  diagrams,  or  referring  to  a number 
line.  However,  if  you  consider  it  desirable,  some 
degree  of  concreteness  may  be  retained  in  the  in- 
troductory phase  of  the  lesson  by  having  pupils 
pretend  they  are  cutting  circles  into  parts,  remov- 
ing parts  and  wholes  of  circles,  etc.  This  procedure 
is  outlined  in  the  Pre-book  Lesson. 

Pre-book  Lesson 

1 . Place  on  the  board  the  examples  below.  Ask 


pupils 

to  find  the 

remainders 

without 

actually 

manipulating  parts  of  objects. 

a 

b 

c 

d 

e 

4f 

n 

3* 

2? 

ziii 

- If 

- it 

-21 

- If 

f 

g 

h 

i 

i 

9f 

8| 

H 

7* 

6A 

7 

— 8 

- li 

- 

-2* 

-3^ 

2.  For  pupils  who  need  help  with  Ex. 

a,  guide 

their 

thinking  in 

a discussion 

similar 

to  the 

following: 

Teacher:  Pretend  we  have  just  3 whole  circles  and 
1 circle,  or  3j  circles,  on  the  flannel  board.  Could  we 
remove  f of  a circle  without  making  any  change? 
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1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 i 1 1 1 1 1 1 

1 2I  3 4 

I'M 

'\'\m  M 

1 6 

'I'M  1 

1 7 

's- 

Subtracting  from  a Mixed  Number 

Like-f raclions ; borrowing  [ O 

Hien  Bill  bought  a new  wooden  pencil,  it  was  1\  in.  long, 
month,  it  was  3f  in.  long.  How  much  of  his  pencil  had 
:d  up? 

you  find  the  answer  by  looking  at 
ture?!&* 

to  explain  the  subtraction  in  the 
rore  reading  on. 
the  fraction  column  we  need  more  fourths  because  f 
p taken  from  4- 

get  more  fourths,  we  change  one  of  the  7 wholes  to  % 
it  to  the  5.  Then  we  have  6|  and  can  subtract.  3| 
= 3f  = 3^  Why  is  3\  better  form  for  the  answer 

the  missing  numbers  in  rows  2 and  3.  First  think  the 
then  check  by  using  the  number  line  on  the  ruler  above. 

d 

Z8  - 18 
3i  = 2f 


- If 

4f 


2i  = If 

5?  = 4} 


H = 2 f 
6|  ~ 5 i 


jain  how  each  example  in  row  4 was  changed  to  make  the 
ion  possible. 


= 85 

= 3# 


4f  = 3JgL 
_ 5 _ 5 


51  = 54 
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In  which  examples  in  row  5 can  we  subtract  in  the  fraction 
column  without  first  changing  one  whole  to  fractional  parts? 
Tell  what  change  to  make  in  each  of  the  other  examples. 


ai/ 

5.  6| 

b 

5| -*T 

w 

9§=fi 

24 

If 

2§ 

3tit 

2 ! 

3 2. 

T 

Ss 

In  rows  5 to  7,  copy  the  examples  and  subtract.  Use  your 


fraction  charts  to  help  you  change  the  answers  to  best  form. 

6.  2^ 

1| 

41 

7* 

34 

8 

ii 

5 

6 

1 2 

2* 

2f 

5| 

T 

2.J 

ST 

~T 

Is 

7. 4 

5| 

4* 

n 

8 h 

n 

2| 

2| 

2A 

3 

5 

44 

3 

31 

~2z 

IT 

6 s 

~¥~ 

8. 

Make  number-line  drawings 

to  prove 

that  your  answers 

for  Ex. 

a,  b,  and  c 

in  row  6 are  correct. 

9.  Copy  the  examples  in  rows  5 to  7 again  and  add.5^ 

Like-fradions  in  A.  and  S.  problems 

10.  Joe  had  a board  8 feet  long.  He  sawed  off  a piece  44  feet 
long  to  make  one  shelf,  and  a piece  3\  feet  long  for  anothe^jjjielf. 
How  much  of  the  board  did  he  use  for  the  two  shelves  ?/ How 
many  feet  of  board  did  he  have  left? 2^. 

11.  Mary’s  apron  pattern  calls  for  1§  yd.  of  lace.  Is  3 yd. 
of  edging  enough  to  make  2 aprons  #kWhy?/J>/T =2  3 =3l 

12.  Jean  used  If  yd.  of  ribbon  from  a piece  34  yd.  long. 
How  long  was  the  piece  that  Jean  had  left?  /z^d. 

13-14.  How  many  yards 
of  binding  are  needed  to  go 
around  the  edge  of  table 
cover  A?^bf 


|yd 


4yd- 


4yd. 


15.  Tom  planned  to  work  in  the  garden  for  3 hr.  If  he  has 
worked  If  hr.,  how  much  longer  should  he  work?/ 


155- 


Pupils:  No.  Besides  the  3 whole  circles,  there  is 
only  | of  a circle. 

Teacher:  Then  we  need  more  eighths.  What  do 
we  usually  do  when  we  need  more  parts? 

P:  We  separate  1 whole  into  the  size  of  the  parts  we 
need.  Here  we  need  eighths. 

T:  Let’s  pretend  we  have  used  1 whole  to  make 
eighths.  Then  how  many  eighths  would  there  be  in  all? 

— — ★Answers  Not  on  Reproduced  Page  155 


9.  Adding  in  rows  5,  6 , and  7 
a b 

5.  8|  = 9 6^  = 74 

6.  3|  = 34  If  = 2 

7.  8^  = 94  7^=84 

c 

6f  = 7 

5f  = 6 

6H  = 74 

d 

Hf§  = 12* 

9H  = 104 
n 

e 

Ilf  = 12f 

54  = 6 

12§  = 13 

f 

5f  = 6 

13f 

165  = 17* 

p:  | + i = f . We  would 
have  f in  all. 

T:  How  many  of  the  wholes 
would  be  left? 

P:  2 wholes. 

T : Can  we  subtract  f from 
| in  the  number  record  I have  made  (box  A)? 

P:  Yes.  | and  1 whole  are  left.  If  = 14- 


A 

- it  ■=  »i 


; 
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Rewriting  the  minuend  as  the  improper  fraction 
2f  is  the  most  difficult  step  of  the  work.  You  may 
wish  to  discuss  this  change  for  the  other  examples 
on  the  board.  If  the  class  has  difficulty  in  respond- 
ing to  this  exercise,  you  may  want  actually  to  use 
a flannel  board. 

3.  Make  certain  that  pupils  first  consider  whether 
there  are  enough  fractional  parts  in  the  minuend  to 
allow  them  to  subtract.  For  Ex.  b at  the  beginning 
of  this  Pre-book  Lesson,  the  question  is  “Do  I 
have^ertough  fifths  so  that  I can  subtract  f ?” 

~2.  V (/  Sometimes  it  is  necessary  to  have  pupils  think 
“I  hqye  only  2 fifths  and  the  example  tells  me  to 
take  away  4 fifths.  I’ll  need  to  make  some  more 
fifths  before  I can  subtract.” 

Examples  d and  g do  not  require  borrowing. 
They  have  been  included  to  alert  pupils  to  the  fact 
that  sometimes  they  may  subtract  without  “bor- 
rowing” a whole. 

4.  A common  error  consists  of  incorrectly  sub- 
tracting the  minuend  from  the  subtrahend  for  the 
fractions  while  correctly  sub- 
tracting the  whole  numbers.  For 
the  example  in  box  B,  pupils  often 
incorrectly  think  “§  from  ■§■  = f.” 

They  then  continue  to  subtract 
the  whole  numbers  correctly.  When  this  happens 
it  is  often  difficult  for  them  to  see  where  they  made 
their  initial  error. 

This  type  of  error  can  sometimes  be  avoided  by 
having  pupils  visualize  the  quantity  from  which 
something  is  to  be  removed.  If  they  visualize 
3 eighths  and  realize  that  7 eighths  are  to  be  taken 
away,  they  will  know  that  they  need  to  obtain  more 
eighths.  On  a more  mature  level  of  working,  pu- 
pils should  look  at  the  subtraction  in  box  B and 
think  “Do  I need  to  borrow  to  subtract  the  frac- 
tions?” Use  of  the  term  borrow , however,  should 
be  postponed  until  pupils  have  gained  security  and 
proficiency  in  visualizing  the  necessary  change  in 
the  minuend. 

Book  Lesson.  Ex.  1-5:  Oral  work.  Ex.  6-15: 
Written  work. 

Differentiations  and  Extensions 

1 . Slower  learners  may  need  to  solve  the  examples 
given  at  the  beginning  of  the  Pre-book  Lesson  by 
using  their  kit  of  manipulative  materials. 

2 . All  children  may  use  a yardstick  or  a tape 
measure  to  verify  the  answer  for  Ex.  10-14, 
page  155. 


Harvest  Time  at  a Farm 

Using  mea 

After  a visit  to  his  uncle’s  farm,  Carl  made  up  these  p 
See  if  you  can  work  them. 

1.  One  morning  6 men  picked  234  bu.  of  apples.  1 
an  average  of  how  many  bushels  per  man?  3?Jkc/. 

2.  On  Monday,  Uncle  Jim  sold  87  bu.  of  apples  at 
bushel.  How  much  did  he  get  for  them  ?$239.2S 

3.  On  Tuesday,  a man  from  the  city  paid  my  uncle 
9 bu.  of  apples.  How  much  was  this  a bushel? ^2.^ 

4.  Apples  weigh  50  lb.  per  bushel.  What  is  the  weig 
apples  my  uncle  sold  on  Monday  and  Tuesday ?A  (See  E 
Ex.  3.)  Is  this  [more] or  less  than  2 tons?  (2,000  lb.  = 

5.  A bushel  of  potatoes  weighs  60  lb.  Do  20  bu.  of 
weigh  imoretor  less  than  \ ton?  (20  X(oO  =/,  ZOOMS'.) 

6.  Two  bushels  of  grapes  will  fill  how  many  peck 
How  much  will  each  peck  weigh  ?\^1  bu.  of  grapes  weigh 

7.  Aunt  Kate  sold  3 turkeys  weighing  13^  lb.,  15 
16|  lb.  At  52<£  a pound,  how  much  did  she  receive  for 


156 

Teaching  Pages  156  and  157 

Pupil’s  Objectives:  (a)  To  gain  experience  in 
solving  1-  and  2-step  problems  which  involve 
measures  and  mixed  numbers;  (b)  to  learn  to 
estimate  answers  in  adding  and  subtracting  mixed 
numbers;  (c)  to  gain  proficiency  in  adding  and 
subtracting  mixed  numbers. 

Teacher’s  Preparation.  If  you  are  located  in 
the  part  of  the  country  where  peck  and  bushel 
measures  are  in  common  use,  try  to  obtain  these 
measures  for  pupils  to  examine.  Bring  to  class 
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Mixed  Numbers  in  Problems 


Like-fractions  [W) 

The  weather  bureau  reported  that  the  snowfall  on  Monday 
pg  inches;  on  Tuesday,  4 inches;  and  on  Wednesday, 
Iches.  What  was  the  average  snowfall  per  day?4UWx 
Peter  worked  3*  hours  shoveling  snow  on  Monday  and 

>urs  on  Tuesday.  At  75<£  an  hour,  how  much  did  he  earn?v 

M50 

I One  morning  the  snow  was  8 inches  deep  in  the  field  beside 
k’s  house.  By  night  it  was  only  5*  inches  deep.  How  many 
|s  had  the  snow  melted  down  during  the  day?2l^z/. 


Janet  mailed  one  package  weighing  4|  lb.  and  one  weigh- 
| lb.  How  much  more  did  one  package  weigh  than  the  othe^?v 
Ann’s  mother  made  one  fruitcake  weighing  2*  lb.  and  one 
ling  1|  lb.  Together  they  weighed  how  many  pounds? 


Practice  with  Mixed  Numbers 

S.;  then  A.  [O] 

! ell  the  whole-number  part  of  each  answer  in  rows  1 to  3. 
see  how  many  complete  answers  you  can  tell. 


ppy  and  subtract. 

Be  sure  your  answers 

are  in 

best  form. 

a 

b 

c 

d 

e 

f 

!»* 

9* 

9-3- 

*10 

9f 

17f 

11 

:3* 

-2* 

— 5-2- 
J10 

-6| 

-8| 

-8* 

w 

~1T 

3 3° 

3 

2 75 

n 

1^5 

15f 

12* 

i 

201 

-% 

— 4 1 

~8* 

-2f 

— 16| 

2j 

/o 

7 Or 

3z 

0 

7* 

4f 

14* 

10* 

17* 

4| 

-2* 

-2 

-9* 

-9* 

"8* 

~W 

~2t 

~TW 

;>w  copy  rows  1 to  3 without  the  signs  and  add.^ 


:tra  Practice.  Work  Set  47. 


I 


157 

also  a kitchen  scale  on  which  pupils  may  weigh 
objects  in  the  room. 

Background.  The  oral  work  at  the  bottom  of 
page  157  is  very  important  because  it  helps  pupils 
estimate  remainders  in  subtracting  mixed  numbers. 


In  deciding  whether  or  not  the  whole  number  in 
the  minuend  will  be  reduced  by  1 , pupils  must  pay 
careful  attention. to  the  fractions.  This  is  another 
way  of  saying  that  the  pupil’s  attention  must  be 
focused  on  whether  or  not  borrowing  is  necessary. 
Once  this  decision  has  been  made,  the  remainder 
may  be  estimated  without  much  difficulty.  When 
pupils  do  the  examples  over  again  to  obtain  prac- 
tice in  adding  mixed  numbers,  the  same  technique 
may  be  used  to  teach  estimating  sums. 

Book  Lesson  (page  156).  Ex.  1-7 : Written 
work. 

Book  Lesson  (page  157) 

Ex.  1-5:  Written  work.  Pupils  may  use  a foot 
rule  to  verify  answers  for  Ex.  1 and  3 at  the  top 
of  page  157. 

Middle  of  page:  Oral  work. 

Rows  1-3:  Written  work. 

Differentiations  and  Extensions 

1 . Slower  learners  may  need  to  be  grouped  and 
given  easier  problems  than  those  on  page  156. 
The  following  are  suggested: 

a.  Tom’s  family  used  21  quarts  of  milk  in  7 days. 
This  was  an  average  of  how  many  quarts  per  day? 

b.  At  \9<t  a quart,  what  did  21  quarts  of  milk  cost? 

c.  A 4-pound  roast  cost  $2.36.  What  was  the  cost 
per  pound? 

d.  What  is  the  total  weight  of  5 bags  of  flour  weigh- 
ing 25  pounds  each? 

e.  How  many  quarts  of  maple  syrup  are  there  in 
10  pints  of  syrup? 

/.  A piece  of  ham  weighed  7*  lb.  The  meatman  cut 
off  a slice  which  weighed  1*  lb.  How  many  pounds 
were  left  in  the  piece? 

g.  Jim’s  mother  paid  $1.35  for  a slice  of  ham.  How 
much  change  did  she  receive  from  $5.00? 

2.  More  capable  children  may  work  problems  in- 
volving unlike-fractions,  like  the  following  set. 

a.  Sam  estimated  the  distance  from  his  home  to  the 
beach  to  be  3*  miles.  The  exact  distance  was  2f  miles. 
How  far  off  was  Sam’s  estimate? 

b.  How  far  would  Sam  have  to  ride  his  bike  in  going 
to  the  beach  and  returning  home  again? 


★Answers  Not  on  Reproduced  Page  157- 


Adding  in  rows  1 through  3 

a b 

1.11*  = Ilf  lift  = 12 

2.  17f  = 18  20f  = 21 

3.  14§  9*  = 9f 


c 

d 

e 

14*  = 

15* 

15*  = 16f 

25|  = 26* 

19*  = 

20* 

20*  = 21 

9f 

6f 

23*  = 23 § 

19*  = 20* 

f 

19* 


36f  = 37 


25  ■*  = 26i 
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Refer  to  rectangles  A and  B in  working  problems  c 
through  h. 

c.  Rectangle  A is  how  A 

much  longer  than  it  is  wide?  2 

d.  What  is  the  perimeter  3„ 

of  rectangle  A?  8 

e.  Rectangle  B is  how  *- 

many  times  as  long  as  it  is 

wide?  B 1 5 

/.  What  is  the  per- 
imeter of  rectangle  B? 

g.  The  width  of 
rectangle  B is  how 
many  times  the  width 
of  rectangle  A? 

h.  The  perimeter  of  rectangle  B is  how  much  longer 
than  the  perimeter  of  rectangle  A? 

3.  Assign  Extra  Practice  Set  47  as  needed. 

Set  47.  Like-fractions;  borrowing  in  S carrying  in  A. 


Subtract  in  each  example;  then  add.  Give  an- 
swers in  best  form. 


a 

b 

c 

d 

e 

f 

1.  7 

4_3_ 

^1  0 

c3 

5-8 

8i 

3f 

4-15 
^1  6 

6f 

9_JL 

Z1  0 

If 

3 

4 

H 

1_9_ 

1 1 6 

i;  13| 

12.  7I 
*5 

3|;  7 

9 

2;  5| 

2?-  & 
^4  5 °8 

2.  1* 

2i 

n 

4t2 

6 

7 

TO 

It 

6f 

3 

3t6 

-•  2 

5’  c 

M 

3.  lo4 

55  1J5 

»!» «1 

5|;6l 

*b  “I 

Teaching  Pages  158  and  159 

Pupil’s  Objective:  To  learn  how  to  multiply 
by  even  hundreds  (100,  200,  . . . 900). 

Background.  Pupils  need  to  recall  that  we  mul- 
tiply by  tens  (10,  20,  30,  . . . 90)  just  as  we  multi- 
ply by  ones  except  that  we  make  the  product  mean 
tens  by  writing  a zero  in  one’s  place.  They  will 
then  be  ready  to  discover  that  we  multiply  by  hun- 
dreds just  as  we  multiply  by  ones  or  by  tens,  mak- 
ing the  product  mean  hundreds  by  writing  zeros 
in  one’s  and  in  ten’s  places. 

Confusion  often  arises  when  the  figure  to  be 
written  in  hundred’s  place  is  also  a zero,  as  in  the 
first  example  in  box  A.  To 
focus  attention  on  the  correct 
number  of  zeros  to  write,  those 
in  one’s  and  in  ten’s  places 
may  be  written  in  color  or  as 
squares  or  made  to  stand  out  in  some  other  way. 


Multiplying  by  Even  Hundreds 

Meaning 

1.  Vera  and  her  mother  wrote  100  Christmas  cards, 
many  seals  is  Vera  putting  on  an  envelope?  1 How  many 
she  need  for  100  envelopes?  2 X 100  = 200,  so  100  X 2 

2.  If  Vera  put  3 seals  on  each  of  100  envelopes,  how  i 
seals  would  she  need?  3 X 100  = 300,  so  100  X 3 =30C 

3.  Read  the  following  and  tell  a quick  way  to  multi; 
whole  number  by  VOO.iftit 

a.  100  X 8 = J _ hundred,  or  800  c.  100  X 85  = 8,5 

b.  100  X 16  = hundred,  or  1,600  d.  100  X 426  = 4i 

To  multiply  a whole  number  by  100,  put  two  zeros 
at  the  right  of  the  number. 

4.  Multiply  each  number  below  by  10,  then  by  100.  \ 
only  the  products  on  the  board. 

a b c d e f 

97 0 624 0 800 0 204  0 8310  800 

4 ,700  (02,400  80,000  20,400  83,(00  8,000  . 

5.  Say  the  products  for  Ex.  a to  d below.  Tell  why 

products  for  each  pair  should  be  the  same?^^^^^^^^ 

a.  9 X 300  = 2 J0Q,  so  300  X 9 = 2,700 

b.  4 X 700  = 2/00,  so  700  X 4 = 2/00 

c.  4 X 600  = 2/00,  so  600  X 4 = 2/00 

d.  5 X .900  = 4/00,  so  900  x 5 = 4/00 

158 

Multiplying  as  though  the  multiplier  were  a 
one’s  number,  as  in  the  second  example  in  box  A, 
and  then  comparing  products  often  helps  to  clarify 
these  zero  difficulties. 

n 

Pre-book  Lesson 

1 . Present  problems  which  involve  multiplica- 
tion examples  like  those  in  Ex.  5,  page  158  in  the 
text.  The  following  are  illustrative: 

a.  A store  sells  candles  in  boxes  with  6 in  a box. 
How  many  candles  are  there  in  3 boxes?  in  30?  in  300? 

b.  Christmas  ornaments  often  come  in  boxes  of  8 
each.  How  many  are  in  2 boxes?  in  20?  in  200? 


3" 

4 


A 

345 

345 

X 400 

X 4 

138,000 

1,380 

168 


products  for  rows  6 and  7 below  in  two  ways.  For  Ex.  6a 
hundred  times  7 equals  42  hundred,  or  4 thousand 
fed.” 

it  b c d 

jx  7 4,200  700  X 8 5, (,00  700  X 3 1,100  600  X I 4,100 
X 9 4,500  400  X 9 3, (o00  800  X 43,200  900  X 9 tyOO 

tell  the  product  for  Ex.  A. 
n Ex.  B,  we  write  zeros  in 
|luct  in  axM  place  and  in 
jist  as  if  we  were  multiply- 
|hUndred' 

, we  find  3 X 423.  In  what  place  is  the  9 written^ 

rJiM^uSle<3d)x3  — 9 (^Au/yuSi&dd) 

product  for  Ex.  B is  JOQ  times  the  product  for  Ex.  A. 
ind  and  tell  the  mistakes  in  Ex.  d and  e of  row  11. 


A 

B 

423 

423 

X3 

X300 

/,2G9 

126,900 

and  finish  Ex.  a to  c in  row  1 1 . Then  work  Ex.  d and  e 
:<  I on  your  paper. 

j a b c d e 


IB15 
! TOO 

836 

X900 

589 

X300 

968 

X400 

279 

X300 

- 

500 

752,400 

774700 

38,720 

391,200 

P77  non 
a: 7/5UUU 

93,100 

b 

the  products  for  the  following: 

b 

c 

d 

e 

f 

g 

18 

567 

956 

865 

487 

649 

958 

>' 

)0 

X400 

X700 

X600 

X500 

X800 

X200 

[00 

221J00 

Ml, 200 

S/9,000 

243500 

5/9,200 

/9/Q00 

13 

395 

419 

596 

847 

348 

936 

K> 

X500 

X300 

X900 

X700 

xioo 

X400 

m 

1.91,500 

125,100 

530400 

592,900 

34, m 

374,400 

i9 

$38 

674 

$19 

727 

458 

521 

: 

o 

X300 

X200 

X700 

X600 

X400 

X900 

fo 

/(d/,400 

134,100 

573,300 

430,200 

/S3,200 

OOMOO 
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ber,  then  to  rewrite  and  mul- 
tiply by  the  3-place  number. 

For  Ex.  12a,  page  159  in  the 
text,  the  work  might  resemble 
that  shown  in  box  C. 

2.  Extra  Practice  Set  49  is  not  referred  to  in 
the  text  but  is  available  for  assigning  if  needed. 

Set  49.  Multiplying  by  even  hundreds 

a b c 

1.  400  X 700  280,000  700  X 639  447,300  800  X 930  744,000 

2.  600  X 392  235,200  500  X 807  403,500  900  X 509  458,100 

3.  800  X 576  460,800  800  X 715  572,000  600  X 513  307,800 

NOTES 


2.  Place  the  number  records  on  the  board  in  the 
form  shown  for  problem  a in  box  B.  Have  pupils 
study  the  records  to  see 
if  they  can  discover  and 

(state  the  generalization 
that  when  the  multiplier 
has  zeros  in  one’s  and  in 
ten’s  places,  the  product  will  have  zeros  in  these 
places  also. 

Book  Lesson.  Ex.  1-10:  Oral  work.  Rows  1 1- 
14:  Written  work. 

Differentiations  and  Extensions 

1 . Slower  learners  may  be  encouraged  to  multiply 
: first  as  though  the  multiplier  were  a 1 -place  num- 


B 

6 

6 

6 

X 3 

X 30 

X 300 

18 

180 

1800 

169 


Three-Place  Multipliers 

[O] 

1.  Walter’s  father  is  a baker.  One  day  he  gave  Walter  this 
problem:  “I  baked  bread  on  324  days  last  year.  I averaged 

286  loaves  a day.  In  all,  did  I bake  more  

or  less  than  90,000  loaves  last  year?”  A 286  multiplicand 

The  parts  of  the  multiplier  (box  A)  X324  multiplier 
are  ones,  _2_  tens,  hundreds.  

Study  the  work  in  box  B.  Then  tell  these  missing  numbers: 


Watch  Zeros  in  Three-Place  Multipliers! 

1.  Copy  Ex.  a to  d on  the  board  without  the  work  and  t 
multiply.  To  check,  compare  your  work  with  that  in  the  b< 


583 
X240 
23  320 
116  6 
139,920 


b.  749  c.  853  d. 

X608  X409  x 

5 992  7 677  560, 

449  40  341  2 

455,392  348,877 


In  4 days  the  baker  made  4 X 286,  or  yUft  loaves. 

In  20  days  the  baker  made  20  X 286,  or  4220  loaves. 

In  300  days  the  baker  made  300  X 286,  or  85/00loaves. 
In  324  days  the  baker  made  324  X 286,  or  2?^loaves. 


B 

C 

D 

Long  way 

Short  way 

Check 

286 

286 

324 

X324 

X324 

X286 

1 144 

1 144 

1 944 

5 720 

5 72 

25  92 

85  800 

85  8 

64  8 

92,664 

92,664 

92,664 

2.  Box  C.  Explain  how  the  red  numbers  are  placed.  (Read 
the  rule  on  page  95.) 

3.  To  check,  we  reverse  factors  and  multiply  again  (box  D). 

[W] 

Find  the  products  for  Ex.  4a  and  4b  the  long  way.  Do  the 
others  the  short  way.  Check  all  your  work. 

a b c d e f g 

4.  837  659  418  932  486  576  849 

X 153  X425  X376  X689  X237  X798  X424 

I2?,0(ol  280,015  /51,/M  (o¥2,M  1/5,181  ¥5%(t>¥8  35%Vb 

© Extra  Practice.  Work  Set  50. 


2.  In  Ex.  a,  the  first  partial  product  is  _<2_.  We  write  1 
y . n . 2,332 Ze/n& 

in  ohm.  place.  What  is  the  ten  s partial  product?^  How  do 

write  the  third  partial  product 


partial  product  mean  ? ¥,  ¥9¥Awndudd,  ob  ¥¥9,¥00 

4.  In  Ex.  c,  what  is  the  ten’s  partial  product Why  do  we 
need  to  write  this  product  zero  if  we  write  the  hundred’s  par 
product  correctly? lidAmAtvndAuL 

5.  In  Ex.  d,  explain  all  the  product  zeros.* 

Copy  and  finish  the  examples  in  row  6. 


abed 


6.  478 

$7.89  750 

749 

X302 

X218  X605 

X806 

956 

6312  31 50 

W94 

23 

mo 

289  ¥5000 

59920 

3/2Q 

/y¥p35tt> 

ffvkol  ¥53,150 

<o03,(o9¥ 

3/^ 

Find  products  for  these: 

a 

bed 

e 

7.  349 

785  698  578 

396 

7 

X400 

X470  X402  X-300 

X650 

X2 

ffifiOO 

3W,950  1805%  fUJfUO 

251^900 

© Extra 

Practice.  Work  Set  52. 
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Teaching  Pages  160,  161,  and  162 

Pupil’s  Objectives:  (a)  To  learn  how  to  multi- 
ply a 3-place  number  by  a 3-place  number;  (b)  to 
apply  multiplication  skills  in  solving  problems; 
(c)  to  obtain  practice  in  multiplication. 

Background.  In  the  introductory  phase  of 
learning  to  multiply  by  2-place  multipliers,  pupils 
wrote  the  zero  in  one’s  place  of  the  ten’s  partial 
product  as  in  box  A in  the  next  column,  demon- 
strating that  912  meant  912  tens. 

On  page  1 60,  in  the  introduction  of  3-place  mul- 
tipliers, zeros  are  written  to  emphasize  the  meaning 
of  both  the  ten’s  and  the  hundreds’  partial  products, 
as  shown  in  box  B. 


\ A 

B 

C 

456 

483 

646 

X 28 

X 629 

X 307 

3 648 

4 347 

4 522 

9 120 

9 660 

193  800 

12,768 

289  800 
303,807 

198,322 

Whenever  pupils  make  errors  in  the  placement 
of  partial  products  they  may  be  encouraged  to  use 
the  “long  form”  with  the  zeros. 


★Answers  Not  on  Reproduced  Page  161 

5.  The  first  two  zeros  show  no  ones  and  no  tens. 
Since  7 X 800  = 5,600  (hundreds),  the  first  zero  of 
the  third  partial  product  is  written  in  hundred’s  place. 
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Using  data  from  previous  problem  [W] 

I.  Steve’s  father  had  his  car  washed  24  times  last  year  at  the 
i >-Wash  in  the  picture.  What  did  this  cost  him  t$30.00 
. The  men  wash  an  average  of  76  cars  a day.  What  amount 
li'  ley  take  in  per  day  on  the  average  ^$35.00 
I L The  Auto-Wash  was  open  for  business  310  days  last  year, 
k at  how  many  cars  did  they  wash  in  that  time  ~?23,5(o0 
\ How  many  days  was  the  Auto- Wash  closed  last  year? 

i!  365  days  for  a year.)  55  dayi 
i The  Auto-Wash  in  the  picture  opens  at  8:30  a.m.  and 
s at  5:30  p.m.  How  many  hours  is  it  open ?£^/. 


Practice  In  Multiplying 


Cumulative  review  of  multiplication  [W] 

Multiply.  Check  by  multiplying  a second  time. 

b 

c 

d 

e 

f 

g 

78 

529 

893 

$0.96 

$7.80 

$8.59 

f 9 

X56 

X74 

X267 

X38 

X49 

X208 

m 

4,3(o? 

3%/4(o 

231,431 

436.42 

4322.20 

4i,m.n 

i f)8 

98 

746 

694 

$0.56 

$9.34 

$7.04 

ib 

X70 

X58 

X753 

X75 

X86 

X986 

sn 

i 'o#GO 

43,202 

£22,522 

442.00 

$203.24 

4^4144 
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1 When  the  3-place  multiplier  has  a zero  in  ten’s 
place  as  in  box  C,  it  is  particularly  helpful  to  write 
the  zeros  in  the  product.  In  doing  this,  pupils  can 
)i  see  why  great  care  must  be  taken  in  the  placement 
{ of  each  figure  in  the  partial  products. 

Book  Lesson  (page  160).  Ex.  1-3:  Oral  work. 
Row  4:  Written  work. 

Book  Lesson  (page  161).  Ex.  1-5:  Oral  work. 
Rows  6 and  7:  Written  work. 

Book  Lesson  (page  162).  Ex.  1-5:  Written 
i work.  Rows  1 and  2:  Written  work. 


Differentiations  and  Extensions 

1.  Slower  learners  may  need  to  review  the  mul- 
tiplication of  2-  and  3-place  numbers  by  2-place 
multipliers  in  an  exercise  such  as  the  following: 

37  X 48  78  X 209  94  X 386  28  X $7.39 

56  X $0.96  60  X $5.97  57  X 824  65  X $8.10 

2.  More  capable  children  may  write  original  prob- 
lems similar  to  those  on  page  162. 

3.  Extra  Practice  Set  50  is  to  be  used  in  con- 
junction with  page  160  in  the  text,  while  Extra 
Practice  Set  52  should  accompany  page  161. 
Extra  Practice  Set  51  is  not  referred  to  in  the 
text.  It  is  similar  to  the  cumulative  review  at  the 
bottom  of  page  162  in  the  text,  after  which  page 
it  may  be  used  for  further  practice.  It  may  also 
be  assigned  to  more  capable  pupils  prior  to  the  work 
on  page  161  as  a means  of  discovering  which  pupils 
may  be  permitted  to  omit  the  oral  development 
pertaining  to  zeros  in  3-place  multipliers. 


Set  50.  Multiplying  any  3-place  number 


a 

b 

c 

687  X 246 

538  X 279 

863  X 578 

169,002 

150,102 

498,814 

459  X 837 

745  X 638 

457  X 942 

384,183 

475,310 

430,494 

Set 

51.  Cumulative  review 

in  multiplication 

96  x $8.37 

863  X 194 

74  X $37.28 

$803.52 

167,422 

$2,758.72 

743  X $6.59 

600  X 508 

967  X $8.38 

$4,896.37 

304,800 

$8,103.46 

45  X $32.06 

83  X 8,070 

59  X $34.06 

$1,442.70 

669,810 

$2,009.54 

Set  52. 

Zeros  in  multiplying  by 

3-place  numbers 

560  X 406 

508  X $7.43 

400  X 800 

227,360 

$3,774.44 

320,000 

700  X 870 

493  X $5.67 

530  X 709 

609,000 

$2,795.31 

375,770 

305  X 704 

980  X $9.02 

604  X 500 

214,720 

$8,839.60 

302,000 
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Teaching  Page  163 

Pupil’s  Objectives:  (a)  To  gain  proficiency  in 
rounding  numbers  and  estimating  answers;  ( b ) to 
obtain  practice  in  mixed  computation  when  the 
process  to  be  used  is  indicated  in  words  instead 
of  signs. 

Background.  Since  the  ability  to  estimate  is  so  I 
very  important,  exercises  similar  to  the  one  at  the 
top  of  the  page  in  the  text  should  be  used  fre- 
quently. Help  pupils  to  recall  situations  similar  to 
the  following  in  which  they  needed  to  estimate: 

a.  A trip  of  1,487  miles  is  planned.  To  drive  it  in 
3 days  would  require  driving  about  500  miles  a day; 
to  drive  it  in  4 days  would  mean  driving  less  than  400 
miles  a day;  and  in  5 days  the  daily  distance  would 
have  to  be  about  300  miles  per  day. 

b.  Jane  looked  at  one  coat  costing  $19.75  and  an- 
other costing  $24.19.  About  how  much  more  does  one 
cost  than  the  other? 

Pupils  need  to  develop  an  ability  to  estimate 
answers  so  that  they  can  determine  whether  or  not 
an  exact  answer  is  reasonable.  Estimation  in  mul- 
tiplication and  division  with  money  numbers  often 
aids  in  detecting  incorrect  placement  of  the  deci- 
mal point. 

The  work  at  the  bottom  of  the  page  in  the  text 
contains  challenging  exercises  which  require  the 
correct  interpretation,  in  arithmetic  form,  of  words 
used  to  denote  processes.  You  may  wish  to  have 
pupils  keep  their  papers  for  these  recurring  exer- 
cises so  that  they  will  have  a basis  later  on  for  meas- 
uring their  progress  in  the  interpretation  of  tech- 
nical arithmetical  terms.  L 

Book  Lesson 

Ex.  1-5  (top):  Oral  work. 

Ex.  1-16  (bottom):  Written  work.  Insist  that 
pupils  write  a sign  for  each  example. 

Differentiations  and  Extensions 

1.  All  children  should  determine  the  types  of 
errors  they  make.  Help  in  overcoming  difficulties 
may  be  provided  for  individuals  or  for  small  groups 
of  children  according  to  their  common  needs. 

2.  After  more  capable  children  have  written  four 
problems  using  the  numbers  in  Ex.  1-4  at  the 
bottom  of  the  page  in  the  text,  they  may  continue 
formulating  problems  using  the  numbers  in  exer- 
cises 5-10.  Some  of  these  problems  may  be  read 
to  the  entire  class  for  their  evaluation. 


A Matching  Came  with  Estimates 

A.,  S„  M„  D.  | 

1.  Bob’s  estimate  for  one  example  in  row  5 is  $8.  Whii 
example  does  his  estimate  match  }&  See  if  you  know,  but  do  n 
tell  the  answer  yet. 

2.  Jim  said,  “It  couldn’t  be  Ex.  a.”  Why  did  Jim  say  tha 

G;0-  CuJPi/hS  MC  do£HaA4  ouncLu. 

3.  “It  isn’t  Ex.  b,”  said  Ann.  “That  answer  is  about  HO_ 

4.  “Bob’s  estimate  is  for  Ex.  c,”  said  Fred.  Do  you  agre 
Match  each  estimate  below  with  an  example  in  row  5. 


Estimates: 

$35^ 

$60 J' 

900/ 

7,000a, 

a 

b 

C 

d 

e 

5.  4,867 

$90.25 

$41.15 

$6.97 

+2,187 

-28.97 

7)$55.72 

-9.89 

_X5 

Turn  to  page  143,  row  3.  Estimate  an  answer.  See  who  c 
be  the  first  to  tell  which  example  your  estimate  matches. 


How  Well  Can  You  Follow  Directions? 


1.  Multiply  $0.69  by  8 &S.S2 

9. 

80  times  76  = (e,0f0 

2.  Subtract  $1.56  from  $8. 2\.4&.&5 

10. 

To  $73.68  add  $546 

3.  Divide  1,672  by  8 .209 

11. 

Divide  667  by  73.+ 

4.  Add  $48.96  to  $9.57 

12. 

$30.56  less  $8.79  =! 

5.  Divide  $85.00  by  9 .$9.V-¥,R$V 

13. 

Multiply  247  by  56. 

6.  Take  $44.18  from  $50.30 $(>.12  . 

14. 

$90  minus  $32.41  = 

7.  Find  the  sum  of  f,  §,  and  §./f 

15. 

Add  3i,  2f,  and  6./, 

8.  Subtract  f from  2^./J 

16. 

From  9^  take  6§.2z 

Write  four  word-problems  using  the  numbers  in  Ex.  1 to 


A word-problem  for  Ex.  1 might  be: 

Find  the  cost  of  8 lb.  of  meat  at  69<£  a pound. 

163 

Teaching  Pages  164,  165,  and  166 

Pupil’s  Objectives:  (a)  To  discover,  as  an  en- 
richment activity,  how  the  partial  product  in  mul- 
tiplying by  3-place  multipliers  may  be  found  in  any 
order;  ( b ) to  change  measures  from  one  unit  to 
another  in  making  comparisons ; (c)  to  obtain  com- 
putation practice  in  the  four  basic  processes ; ( d ) to 
solve  problems  when  data  is  missing ; ( e ) to  receive 
practice  in  estimating  answers  for  the  four  basic 
processes. 

Background.  The  exercises  on  pages  164  to 
1 66  should  be  assigned  to  pupils  according  to  their 
individual  needs.  For  pupils  who  still  have  diffi- 
culty in  dividing  whole  numbers,  give  the  needed 
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Work  for  Young  Experimenters 

Enrichment  activity  [O] 

1.  Can  you  explain  the  way  these  young  experimenters 
1 [rked?  Did  they  get  correct  products?  Show  that  they  did. 

2.  Which  part  of  the  multi- 
jfer  did  Jack  use  first 

3.  How  is  Betty’s  way  differ- 
from  Jack’s  way  iMsMtout 

d. 

4.  Did  Jack  and  Betty  show 
jartial  product  for  each  figure 
me  multiplier?^ 


Jack’s  way 

Betty’s  way 

374 

374 

X268 

X268 

74  800 

74  8 

22  440 

22  44 

2 992 

2 992 

100,232 

100,232 

[W] 

Use  Jack’s  way  or  Betty’s  way  to  find  these  products: 

; 876  X 342 299,591  7.  905  X 156M,/f0  9.  796  X 381 

D|  3S/,37P 

■ 1 594  X 739 ¥3f,9tt  8.  427  X 398 /6%m  10.  482  X 729^ 


Making  Comparisons 

! Which  is  more  and  how  much  more? 


[W] 


jl.  50  da.  or  7 wk ./da/. 

IK.  5 lb.  or  64  oz./Jk 
p.  3 hr.  or  200  min. 20/miw. 

4.  150  yd.  or  500  ft  JOjt. 
p.  3 mi.  or  16,000  ft 

5.  5 yd.  or  200  in.  20 jm. 


9 X 725  or  6,400/25 
8 X $34.79  or  $280//6f 
42  X $8.56  or  $375 t/SM 
30  X $9.75  or  %29m.50 
83  X 702  or  59,000 
67  X 374  or  25,0005? 


Buying  and  Using  Carden  Supplies 

Problem-solving;  missing  numbers  [O] 

To  solve  each  problem  below,  you  need  more  facts  than  are 
given.  Tell  what  is  missing  in  each  problem  and  supply  reason- 
able numbers. 


1.  Jim  bought  6 packages  of  flower  seeds  and  5 packages  of 
vegetable  seeds.  What  was  the  total  cost  of  his  seeds  foocitofsaJp 

2.  Tom’s  father  bought  1 dozen  rose  bushes.  What  was  the 
average  cost  of  a bush 


3.  Mrs.  Day  bought  a bird  bath  for  $3.75  and  \ dozen 
geranium  plants.  How  much  change^did  sh^  receive  from  $20?-/ 

4.  Mr.  Adams  saved  95<£  on  an  apple^tre^nd^$LlT;on^a^ 
peach  tree  by  buying  them  at  a sale.  How  much  would  each  of 
the  two  trees  have  cost  before  the 


5.  The  new  hose  Mr.  Gates  bought  is  twice  as  long  as  his 
old  hose.  How  many  feet  of  hose  will  there  be  in  one  piece  when 
the  new  hose  and  the  old  hose  are  attached  of! 


6.  Mary’s  father  used  2 large  bags  of  fertilizer  on  his  front 
lawn  and  3 small  bags  on  his  back  lawn.  How  many  pounds  of 
fertilizer  did  he  use  on  both  lawns 


7.  Mr.  Sand  bought  a new  power  lawn  mower  for  $127.50 
and  paid  for  it  in  equal  payments.  What  amount  did  he  have 
to  pay  each  time?/Wm^(^^^^y7^m^^ 


Now  solve  the  problems. 


[w] 


1.  Multiply  the  difference  between 

y/6  /23 

a.  680  and  264  by  the  sum  of  95  and  28. 5/,/6<f 

s/r  /3S 

b.  4,085  and  3,567  by  the  sum  of  49  and  86.  0>9,93O 

2/4-  325 

j.  2,150  and  1,936  by  the  sum  of  246  and  19.29, SSO 
III  ‘I S3 

i.  3,000  and  2,879  by  the  sum  of  189  and  264 S¥,f/3 


- 


164- 


! explanations,  then  assign  the  practice  at  the  top  of 

I page  166  in  the  text.  Pupils  who  are  capable  of 
doing  more  challenging  work  may  be  assigned  the 
two  exercises  on  page  164. 

Book  Lesson  (page  164) 

Ex.  1-4  (top):  Oral  work.  The  essential  point 
here  is  that  we  can  multiply  by  parts  of  the  multi- 
plier in  any  order  we  choose  so  long  as  the  partial 
products  are  written  correctly  to  mean  ones,  tens, 
jl  hundreds,  or  whatever  they  are  supposed  to  mean. 


Ex.  5-10  (middle):  Written  work. 

Ex.  1-7  (bottom):  Oral  work. 

Book  Lesson  (page  165) 

Ex.  1-7:  Oral  work.  For  this  part  of  the  lesson, 
pupils  may  suggest  numbers  to  complete  each  prob- 
lem. The  group  may  discuss  these  suggestions  and 
choose  a number  which  is  reasonable  in  each  case. 

Bottom  of  the  page:  Written  work.  The  number 
selected  by  the  class  for  each  problem  as  part  of 
the  oral  work  may  be  used  by  all  pupils  in  writing 
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From  Easy  to  Difficult  Division  Practice 

[W] 

On  your  paper,  write  the  quotients  for  row  1 without  copy- 
ing the  examples. 

a b c d e f 

* 9.05  5A<o  ' * 5.00 
6)  $54. 30  7)5342  8)$40.00 


5/ 

9)459 


1.  3)96  8)560 

Copy  and  divide  the  following: 

2.  47^2 


5#^  8)392 


. $0. 76  . 72,n  v fL.^5 

7)$532  9)650  96)$480 

5232,70  525  4 5.26,  , S72.lt / 4 5 

3.  7)973  4)953  6)3370  8)$42.08  7)4305  74)$370 

. ?,M1K3  ../,7Q7M  . 7,330,/?5  .$74.6,5  . /, , £,/P7 

4.  4)075  5)8339  7)9315  6) $87. 90  4)7)786’  43)26? 

. S%5Sl.ft3.  4,590,21 , 72140,25  , 

5.  7)38,867  4)18)362  6)50,898  9)$812.70  8)56325  65)32? 


Which  Estimate  Is  Closest? 

[W] 

From  the  three  numbers  given  after  each  example,  choose 
and  write  the  one  you  think  is  nearest  the  exact  answer.  Use 
what  you  have  learned  about  rounded  numbers  to  help  you. 


1.  3 X 798  2,394 

2.  6,024  - 1,996  4,02g 

3.  784  + 978  + 735 2,497 

4.  1,596  -5-  4 399 

5.  5 X $8.75*43.75 

6.  $17.15  - $9.964  7.19 

7.  $4.87  + $6.15  + $7,984/9 

8.  $47.92  -T-  8*5.99 

9.  4 X $6.89 427.5/2 


2,100 

1 2,400) 

2,500 

(3300] 

3,000 

5,000 

2,300 

2,600 

(2300] 

[400] 

300 

500 

$40.00 

($45.00) 

$50.00 

$9.00 

$8.00 

($Too) 

$17.00 

($19.00) 

$20.00 

($6.00) 

$5.00 

$9.00 

$24.00 

($28.00) 

$40.00 

Now  find  the  exact  answers  for  the  above  examples  and  see 
how  close  your  estimated  answers  were. 


Do  You  Understand? 


Test  of  Information  and  Meanii 


A 

B 

C 

D 

9 

8 

3 

50)470 

70)560 

90)360 

42)175 

450 

126 

20 

49 

1.  In  Ex.  A,  how  many  50’s  are  subtracted  all  at  once?? 

2.  Write  the  helping  division  fact  for  Ex.  B.  7/56 

3.  In  Ex.  C,  we  can  think,  “There  are  as  many  90’s  in  : 
as  there  are  32d.  in  3D  2 

4.  We  know  that  the  quotient  for  Ex.  D is  not  correct  beca 

the is  larger  than  the  divisor. 

5.  Write  three  equal  fractions  that  show 

I 2 4- 

the  part  of  the  circle  which  is  yellow.  2 '~4'T 

6.  Fifteen  feet  equal  _5_  yards. 

7.  One  pound  4 ounces  equal  2D-  ounces. 

8.  Write  3f  in  better  form  for  an  answer.  4 

9.  At  84 $ a pound,  which  costs  more.  If  lb.  of  steak 
|lf  lb.] of  steak? 

10.  Copy  and  write  the  missing  numbers: 

a.  3i  = 2f;  b.  If  = c.  2|  = If 

11.  Copy  the  number  which  is  the  best  estimate  for 

the  product  of  6 X $4.98.  $24  ($30)  $36  . 

12.  Write  the  products  for: 

a.  10  X 475; v b.  100  X 708;  v c.  10  X 150. v - 
4 750  70,500  7,500 

13.  What  part  of  all  the  dots  in  the  picture  is  red?  j 

14.  The  product  of  12  X 135  will  be  how  many  times 

the  product  of  4xl35?3  L 
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solutions.  Remind  pupils  that  labeling  answers 
correctly  is  essential  in  problem-solving. 

Book  Lesson  (page  166).  Rows  1-5 : Written 
work.  Ex.  1-9:  Written  work. 

NOTES 


Teaching  Pages  167,  168,  and  169 

Pupil’s  Objective:  To  take  the  four  regular 
end-of-chapter  tests. 

Book  Lesson  (page  167).  Test  of  Information 
and  Meaning  4.  Written  work.  Follow  the  sug- 
gestions given  for  administering  this  type  of  test 
in  preceding  chapters,  with  special  attention  to  the 
suggestions  (given  on  page  52  of  the  Manual) 
which  deal  with  dividing  the  class  into  ability 
groups  and  administering  the  test  to  each  group. 
The  form  in  the  first  column  on  the  next  page  may 
be  placed  on  the  board  for  pupils  to  copy.  It  is 
similar  to  those  used  for  previous  tests  of  this 
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Do  You  Make  Mistakes? 

Diagnostic  Test  4 

v Copy  and  work.  You  need  not  check  your  answers. 


a 

b 

v S,R20 

70)580 

c 

^-ZR30 

40)390 

Study 

Pages 

Practice 

Sets 

l. 

90)540 

131-136 

40 

. — 2,R4 
42)88 

93)279 

, (a,R3 

71)429 

138-140 

It. 

. — 
81)692 

, U,R7 

95)387 

3Jtll 

63)200 

141-142 

41-44 

1. 

200W£ 

$$,?29.  71 

734  X $6.58a 

158-160 

50 

>. 

to mzi 

asmsL 

75  9,  R 20 

803  X 940^ 

161 

52 

>. 

9§  +’4 i/ii 

10f  - 3f 7 

6|  - 4§2l 

146-147 

45 

' 

6f  + 9§  Kc// 

A + 4^5 

148 

46 

r 

6 - 2 * 

8i  -t 7i 

4A-it 

152-155 

48 

5.  Mary  bought  \ yd.  of  beaded  ribbon  at  80<£  a yard.  How 
much  did  it  cost?  20 1 

6.  The  32  pupils  in  Grade  5 painted  turkeys  on  160  pro- 
grams. This  was  an  average  of  how  many  programs  per  pupil  ?5 

7.  It  took  Mary  about  10  min.  to  paint  one  program.  At 
this  rate,  how  many  programs  could  she  paint  in  an  hour? 6 

8.  The  school  sold  145  tickets  for  adults  and  280  tickets  for 
children.  This  was  how  many  tickets  in  all?  ^25 

9.  How  many  fewer  adults’  tickets  than  children’s  were  sold  ?/35 

10.  Tickets  for  adults  sold  for  25 <£  and  children’s  tickets  for 

15<£.  How  much  did  the  school  take  in  from  the  sale  of  both 
kinds  of  tickets  ?$7R.25 


Can  You  Solve  Problems? 


How  Well  Can  You  Figure? 

Compulation  Test  U 


Problem  Test  4 

Think  carefully  as  you  read  and  work  Ex.  1 to  10. 

1.  The  Thanksgiving  play  at  the  Lake  School  will  be  given 
the  assembly  hall.  The  hall  has  24  rows  of  seats  with  18  seats 
a row.  How  many  seats  are  there  in  all  ?432 

2.  Miss  Hill  bought  lOf  yd.  of  material  to  make  Pilgrim 
tumes  and  7§  yd.  to  make  Indian  costumes.  How  many 
ds  of  material  did  she  buy  7/Rj/^S. 

3.  How  many  more  yards  did  the  Pilgrim  costumes  take  than 
Indian  costumes?  (See  Ex.  2.) 3/^0. 

4.  Material  to  make  Pilgrim  hats  cost  $1.87.  How  much 
inge  did  Miss  Hill  receive  from  $5.00?£S’. /3 
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Copy  and  work.  You  need  not  check  your  answers. 

$ 9.37 srh 

1.  $14.38  2.  9)$84.35  3.  $82.10  4.  46  5.  70)367 

X7  -9.54  X79 


$/00.6(o  oR32  $72., 

6.  906  7.  82)278’  8.  $130.02 

X84  -96.78 

76,104  $33.24 

11.  Subtract  6^  from  8j 

12.  Divide  651  by  93.  7 

13.  Multiply  947  by  800.  751, (>00 

14.  Find  £ of  $394.88.m^ 

15.  Add:  2*  + 1ft  + 5ft. 

169 — 


'(o  3,(o34  IRIS 

9.  $3.67  10.  65)470 

X59 
$2/6.53 

16.  Find  ^ of  1,518.2 53 

17.  15-jJg  less  4^  =/0J 

18.  Divide  590  by  84. 7,Rl 

19.  Multiply  960  by  307 .214,720 

20.  Add  4§,  6|,  and  2f  J3f 


' 


!! 


kind,  and  is  helpful  in  indicating  the  number  of 
answers  required  for  each  question. 

3.  - — 

4.  

6. 

7.  . — — 

8.  

9.  — — 

10.  a.  — b.  — c.  

11 

12.  a.  — — — - b.  ..  c.  

13  

14  


Book  Lesson  (top  of  page  168).  Diagnostic 
Test  4.  Written  work. 

1.  Explain  that  this  test  includes  only  the  new 
skills  introduced  in  Chapter  4.  Discuss  with  pupils 
the  skill  tested  in  each  row  and  the  purpose  for 
indicating  study  pages  and  practice  sets.  The 
skills  tested  are  the  following: 

Row  1.  Divisors  are  even  tens;  quotients  are  1 -place 
numbers. 

Row  2.  Divisors  are  tens  and  ones ; carrying  and  bor- 
rowing are  not  included. 

Row  3.  Divisors  are  tens  and  ones;  both  carrying  and 
borrowing  are  included. 

Row  4.  Multiplicands  and  multipliers  are  3-place 
numbers. 
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Row  5.  Multiplicands  and  multipliers  have  zeros. 

Row  6.  Addition  and  subtraction  of  mixed  numbers 
without  carrying  or  borrowing;  like-fractions 
only. 

Row  7.  Addition  of  mixed  numbers  with  carrying; 
like-fractions  only. 

Row  8.  Subtraction  of  mixed  numbers  with  borrow- 
ing; like-fractions  only. 

2.  Extra  Practice  Sets  46  and  48  are  re- 
produced below.  The  other  sets  listed  in  the  Diag- 
nostic Test  have  been  reproduced  on  previous 
pages  and  may  be  found  by  referring  to  the 
Manual  index. 

Book  Lesson  (bottom  of  page  168  and  top  of 
page  169).  Problem  Test  4.  Written  work.  Fol- 
low the  suggestions  on  page  54  for  administering 
this  test  for  your  slower  learners. 

Book  Lesson  (bottom  of  page  169).  Computa- 
tion Test  4.  Written  work.  Call  attention  to  the 


different  skills  reviewed  in  this  test.  Insist  that 
pupils  write  a sign  for  each  example. 

Differentiations  and  Extensions.  Use  the  ta- 
ble below  to  find  per  cents  for  the  individual  test- 
record  cards. 

TABLE  OF  PER  CENTS  FOR  CHAPTER  4 SCORES 


Score 

Per  Cents  for 
Problem 

Test  4 

1 

10 

2 

20 

3 

30 

4 

40 

5 

50 

6 

60 

7 

70 

8 

80 

9 

90 

10 

100 

Score 

Per  Cents  for 
Computation 
Test  4 

Score 

Per  Cents  for 
Computation 
Test  4 

1 

2 

5 

10 

11 

12 

55 

60 

3 

15 

13 

65 

4 

20 

14 

70 

5 

25 

15 

75 

6 

30 

16 

80 

7 

35 

17 

85 

8 

40 

18 

90 

9 

45 

19 

95 

10 

50 

20 

100 

Set  46.  Like-fractions ; carrying  in  A.;  no  borrowing  in  S. 
Add  in  each  example.  Then  subtract.  Give  answers  in  best  form. 


a 

b 

c 

d 

e 

f 

1. 

8* 

5* 

4* 

2H 

3! 

2| 

i 

10 

Ire 

4ro 

1 T2 

It 

6|;  i 

9;  8| 

7;  4| 

q3.  1 

"5*  5 

41.  ll 

^25  A3 

5§;  2 

2. 

8f 

6to 

5| 

Z 1 6 

9t2 

7f 

i 

4 

Z1  0 

5 

8 

9_JL 

Z1  6 

4t2 

5f 

9;  8l 

9s;  *1 

6|;  si 

el.  3 
°2»  8 

14;  5! 

13|;  2 

Set  48.  Like-fractions ; carrying  in  A.; 

borrowing  in 

Subtract 

in  each  example. 

Then  add.  Give  answers 

in  best  form. 

1. 

6i 

9 

7i 

8A 

4* 

lot 

3 

4 

7 

8 

3f 

1+1 

2 H 

6J 

5|;  7 

Sg; 

3js  10f 

6|;  io+ 

il.  7I 

'3 

3f;  17j 

2. 

7* 

9* 

■>8 

4§ 

12* 

171 

$T2 

18M 

8* 

8! 

2;  12§ 

8|;  28! 

2b  81 

35  ® 

3|;  2I5 

9;  26f 
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TERM  TEST 


An  optional  term  test  for  the  first  portion  of  Grade  5 is  provided  on  Manual 
pages  304-306.  It  consists  of  three  parts  to  test  separately  learning  outcomes 
of  different  kinds:  information  and  meanings  taught  during  the  first  half  of  the 
year , as  well  as  problem-solving  ability  and  computational  skills.  The  tests 
should  probably  be  mimeographed  so  that  each  child  may  have  his  own  set  of 
questions.  As  they  are  set  up,  the  three  parts  of  this  term  test  are  intended  to 
be  given  at  three  sittings. 
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Using  a number  line  in  writing  equivalents  for 
a family  of  fractions  helps  prepare  pupils  for 
computation  involving  related  fractions. 


Teaching  Chapter  5 of  Grade  5 


Introduction 

I.  Learning  Outcomes  in  Chapter  5 

1.  Knowledge  and  use  of  measures  of  time 

2.  Ability  to  read  and  write  7-,  8-,  and  9-place 
numbers 

3.  Ability  to  divide  by  2-place  divisors  when  the 
quotient  is  a 2-place  number 

4.  Understanding  and  use  of  unlike-fractions, 
related  fractions,  common  fractional  units,  and  the 
Golden  Rule  of  Fractions 

5.  Ability  to  add  and  subtract  related  unlike- 
fractions  and  mixed  numbers 

6.  Ability  to  estimate  answers  in  adding  and 
subtracting  fractions 

7.  Ability  to  solve  problems  involving  the  skills 
listed  in  items  1,  3,  5,  and  6 

8.  Understanding  of  various  specific  concepts, 
generalizations,  relationships,  and  skills 

9.  Desirable  emotionalized  responses  (attitudes, 
appreciations,  values) 

II.  The  Nature  of  the  Major  Outcomes 

Knowledge  and  Use  of  Measures  of  Time 
(pages  170-173) 

Although  all  children  will  know  some  facts  re- 
garding the  measurement  of  time  before  entering 
Grade  5,  they  may  not  understand  the  relation- 
ships among  the  various  time  units.  Until  they 
learn  the  number  of  minutes  in  an  hour,  hours  in 
a day,  days  in  a week  or  year,  etc.,  they  cannot 
make  the  time  comparisons  often  called  for  in  so- 
cial situations.  This  section  of  the  text  includes 
practice  in  changing  time  measures  to  larger  and 
smaller  units  and  in  determining  the  length-of-time 
intervals. 

Ability  to  Read  and  Write  7-,  8-,  and  9-Place 
Numbers  (pages  174-175) 

In  working  toward  this  goal,  pupils  review  or 
relearn  the  place  names  in  the  thousand’s  period 
and  extend  their  knowledge  to  include  place  names 
in  the  million’s  period.  The  decimal  nature  of  our 
number  system,  the  function  of  zero  as  a place- 
holder, and  the  concept  of  place  value  are  reiterated 
to  strengthen  understanding.  Although  pupils  can 
scarcely  imagine  numbers  in  the  millions,  they  can 


gain  some  understanding  of  these  large  numbers  by 
relating  them  to  hundreds  and  thousands.  There- 
fore, the  learning  activities  include  building  and 
analyzing  large  numbers  as  well  as  reading  and 
writing  them. 

Ability  to  Divide  by  2-Place  Divisors  when 
the  Quotient  Is  a 2-Place  Number  (pages 
176-186) 

In  this  chapter,  pupils  learn  that  the  division 
steps  (divide,  multiply  and  compare,  subtract  and 
compare,  bring  down)  must  be  repeated  a second 
time  when  the  example  has  a 2-place  divisor  and  a 
2-place  quotient.  In  working  with  examples  of  this 
type,  they  become  familiar  with  the  terms  first 
partial  dividend  and  second  partial  dividend , as  well 
as  with  the  correct  placement  of  quotient  figures. 

In  the  development  of  the  new  division  skill,  the 
examples  increase  in  difficulty  as  pupils  work 
through  the  following  types: 

a.  3-place  dividends 

b.  4-place  dividends,  no  carrying  or  borrowing 

c.  3-  or  4-place  dividends,  carrying,  but  no  bor- 
rowing 

d.  3-  or  4-place  dividends,  borrowing,  but  no 
carrying 

e.  3-  or  4-place  dividends,  borrowing  and  carrying 

/.  3-  or  4-place  money  numbers  as  dividends 

g.  Zeros  in  the  quotient 

Adequate  readiness  for  a new  step  in  a process 
often  will  permit  pupils  to  take  new  steps  unaided 
or  aided  only  slightly  by  the  teacher.  The  new 
steps  in  division  on  pages  176-186  are  graduated 
so  carefully  that  pupils  of  average  and  above  aver- 
age capabilities  should  be  able  to  work  the  examples 
without  any  advance  explanation. 

Understanding  and  Use  of  Unlike-Fractions, 
Related  Fractions,  Common  Fractional 
Units,  and  the  Golden  Rule  of  Fractions 
(pages  190-199) 

Throughout  Grades  3,  4,  and  5,  pupils  have 
gradually  extended  their  understandings  of  frac- 
tions and  mixed  numbers  by  making,  manipulat- 
ing, and  picturing  fractional  parts  and  by  learning 
new  terminology  and  symbols.  In  this  chapter, 
pupils  will  discover  the  importance  of  fractional 
units  in  identifying  and  describing  unlike-fractions, 
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related  and  unrelated  fractions,  and  common  de- 
nominators. 

If  the  fractions  §,  £,  and  3^5,  all  referring  to  parts 
of  a pound,  are  to  be  added,  we  must  first  think  of 
a fractional  unit  which  will  measure  each  part  ex- 
actly. Because  §■  lb.  is  exactly  twice  as  large  as 
Ye  lb.  and  £ lb.  is  exactly  4 times  as  large  as  pg-  lb., 
we  can  use  pg-  lb.  as  the  unit  for  measuring  eighths, 
fourths,  and  sixteenths  of  a pound.  We  may  dem- 
onstrate these  relationships,  if  necessary,  by  using 
parts  of  circles  of  the  same  size  to  show  that  a part 
Pe  in  size  can  be  applied  2 times  to  ■§■  and  4 times 
to  5.  We  call  pg-  the  common  fractional  unit.  The 
concept  of  a common  fractional  unit  is  necessary 
to  an  understanding  of  a common  denominator. 

In  developing  the  Golden  Rule  of  Fractions,  the 
concept  of  a fractional  unit  also  serves  to  promote 
understanding.  When  | is  changed  to  p§,  the 
factor  2,  by  which  both  terms  of  f have  been  mul- 
tiplied, shows  that  the  fractional  unit  pg-  is  half  as 
large  as  and  therefore,  to  maintain  the  equality, 
there  must  be  twice  as  many  sixteenths. 

Because  pupils  have  studied  families  of  fractions 
from  charts,  they  are  ready  for  the  idea  of  related 
fractions.  In  this  chapter,  pupils  will  discover  that 
two  fractions  are  related  when  the  denominator  of 
one  can  be  divided  by  the  denominator  of  the  other 
without  a remainder.  Fourths  and  eighths  have  a 
relationship  of  2 for  1 (f  = i).  Thirds  and  twelfths 
have  a relationship  of  4 for  1 (p^  = ^).  Multipli- 
cation and  division  facts  are  used  to  determine 
relationships  between  fractional  units ; (•£  is  5 times 
as  large  as  p^  because  10  is  5 times  as  large  as  2). 


Ability  to  Add  and  Subtract  Related  Unlike- 
Fractions  and  Mixed  Numbers  (pages  200- 
202,  204-211) 

This  is  the  second  cycle  in  Grade  5 dealing  with 
the  addition  and  subtraction  of  fractions  and  mixed 
numbers.  In  it,  the  following  phases  are  repeated 
for  related  unlike-fractions: 

a.  Addition  and  subtraction  of  common  fractions 

b.  Addition  and  subtraction  of  mixed  numbers  with- 
out carrying  or  borrowing 

c.  Carrying  in  adding  a fraction  to  a mixed  number 

d.  Borrowing  in  subtracting  a fraction  from  a mixed 
number 

e.  Carrying  in  adding  two  or  three  mixed  numbers 
/.  Borrowing  in  subtracting  a mixed  number  from 

a mixed  number 


Slower  learners  may  continue  the  use  of  mate- 
rials and  dramatization,  if  necessary.  The  number 
line  divided  into  fractional  parts  is  available  as  a 
learning  aid  for  pupils  who  cannot  work  on  the 
abstract  level.  However,  by  Grade  5 most  pupils 
should  have  gained  some  insight  into  methods  of 
reasoning  or  “thinking  out”  fractional  equivalents, 
and  into  ways  of  converting  wholes  into  fractional 
parts  or  of  building  wholes  from  fractional  parts. 

Ability  to  Estimate  Answers  in  Adding  and 
Subtracting  Fractions  (pages  202,  214) 

Just  as  work  in  estimating  answers  with  whole 
numbers  is  an  important  means  of  developing  an 
understanding  of  relationships  within  the  whole- 
number  system,  so  estimating  in  working  with 
fractions  is  an  invaluable  aid  in  developing  the 
pupil’s  awareness  of  the  relative  sizes  of  fractional 
parts,  the  significance  of  numerator  and  denomi- 
nator, and  the  relative  sizes  of  the  fractional  and 
the  whole-number  parts  of  a mixed  number. 

Rounding  and  estimating  reinforce  or  help  to 
develop  such  generalizations  as  the  following: 

a.  If  the  numerator  of  a fraction  equals  its  denominator , 
the  fraction  has  all  the  parts  of  1 whole,  (£  = 1 ’»  f = 1 J 

ft  = 1) 

b.  If  the  numerator  is  double  the  denominator , it  has 
enough  parts  to  make  2 wholes.  (Same  for  3,  4 wholes, 
etc.) 

c.  If  the  numerator  is  half  the  denominator,  the  frac- 
tion has  only  half  the  parts  needed  to  make  1 whole. 
(Same  for  etc.) 

d.  The  fractions  f £ are  decreasing  in  value 
because  the  numbers  in  the  denominator  are  increasing  in 
size  while  the  numerators  remain  the  same. 

Ability  to  Solve  Problems  (pages  171-173, 
178,  182,  187,  196,  202-205,  212-216) 

Problems  involving  real  situations  in  the  lives 
of  children  provide  motivation  for  learning  new 
steps  with  fractions  and  mixed  numbers.  The 
problem-solving  program  in  this  chapter  provides 
experiences  with  problems  involving  measures, 
fractions,  and  whole  numbers. 

Problem-solving  helps  presented  earlier  are  re- 
viewed, and  pupils  are  urged  to  utilize  those  they 
prefer.  As  in  life  situations,  the  data  for  problems 
must  often  be  obtained  from  a price  list,  from  a 
poster,  or  from  problems  already  solved.  Pupils 
are  given  practice  in  formulating  questions  to  make 
problems  and  also  in  supplying  sensible  numbers 
to  make  problems. 
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Understanding  of  Various  Specific  Concepts, 
Generalizations,  Relationships,  and  Skills 

1 .  Concepts  and  essential  technical  terms: 


common  denominator 
common  fractional  unit 
first  partial  dividend 
leap  year 
million 


period  (in  numbers) 
related  fractions 
second  partial  dividend 
unlike-fractions 


2.  Important  relationships  and  generalizations. 
The  generalizations  in  Chapter  5 will  be  found 
on  the  following  pages  in  the  text  (and  on  the 
corresponding  reproduced  pages  in  the  Manual): 
pages  172,  186,  193,  194,  197,  200 

3.  Skills  beyond  those  listed: 

a.  Finding  «,  the  missing  addend  (page  182) 

b.  Making  change  (page  183) 

c.  Estimating  whole  quotients  when  there  are  2-place 
quotients  and  divisors  (page  188) 

d.  Finding  n,  the  missing  quotient  or  dividend 
(page  201) 

e.  Finding  n}  the  missing  factor  (page  211) 


Desirable  Emotionalized  Responses  (Atti- 
tudes, Appreciations,  Values) 

In  Chapter  5,  work  with  large  numbers  in  the 
million’s  period  is  presented.  Pupils  should  be 
acquiring  a keener  appreciation  of  the  historical 
significance  of  the  development  of  our  Hindu- 
Arabic  number  system  and  the  way  this  system 
serves  the  needs  of  our  highly  scientific  age. 

When  pupils  see  the  value  of  estimating  answers 
as  a means  of  checking  the  reasonableness  of  exact 
answers,  they  will  continue  the  practice  until  it 
becomes  a useful  habit.  Pupils  will  also  develop 
an  awareness  of  the  types  of  situations  in  which 
rounded  numbers  and  estimated  answers  suffice. 

Most  of  the  material  in  this  chapter  consists  of 
extending  concepts  developed  previously.  There- 
fore, pupils  may  be  encouraged  to  undertake  new 
steps  unaided  or  with  a minimum  of  assistance. 
Such  independent  work  should  increase  their  self- 
reliance  and  their  sense  of  satisfaction  in  the  study 
of  arithmetic. 
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WELCOME 

TO 

holiday  celebration 


SC»H>UL6  OF  - 

9:ooA.M  %^£aif£c 

l»{^  f&C“* 

“ 1 CHICKEN  D«* 

(200 NOON  »lng  Half 

2:|5Rm 


A Holiday  at  the  Park 

T ime  schedule 

1.  Henry  and  Ellen  are  happy.  They  are  to  spend  the  ho 
day  at  Long  Lake  Park.  What  events  are  scheduled  for  the  da 
At  what  time  is  each  event  to  take  place? 

2.  Which  events  take  place  in  the  morning?  in  the  aftt 
noon?  in  the  evening?  How  can  you  tell? 

3.  On  an  old  alarm  clock  or  a toy  clock,  show  the  time  ] 
each  event  at  the  park. 

Use  a clock  to  help  you  answer  questions  4 to  7. 

4.  If  Henry  and  his  family  arrived  at  half  past  eight,  hi 
long  did  they  have  to  wait  before  the  sailboat  races  be|an?L 

5.  How  long  is  it  from  the  time  the  sailboat  races  bq 
until  the  speedboat  races  begin  !5/mirv.f  <n> 

6.  Use  a and  b below  to  help  you  tell  how  long  it  is  frc 
each  of  the  other  morning  events  to  the  next. 

a.  From  10:15  a.m.  to  11:00  a.m.  is  J+Ji  min. 

b.  From  11:00  a.m.  to  12:00  noon  is  hr. 

7.  Now  for  the  rest  of  the  schedule,  tell  how  long  it  is  frc 

each  event  to  the  next. T./5 Mr 3130  P.M.  -jJi/u.  /5/mirv.,o/b  mJi/v. 

J: 30 fir /0  P.M.  = (ft/  (o'!  Jib. 

8.  In  one  of  the  relay  races,  Henry  ran  45  yd.  in  9 secom 
Tell  how  many  yards  per  second  he  averaged.-^  How  many  f< 
per  second  did  he  average?/^ 

9.  Make  a schedule  for  your  school-day  morning  showi 
the  time  you  get  up;  eat  breakfast;  leave  for  school;  arrive 
school;  leave  school  for  lunch;  and  so  on. 

10.  Make  a schedule  showing  the  time  each  of  your  clas 
at  school  starts  during  a day. 

11.  Turn  to  page  327  and  make  a list  of  the  units  for  me: 
uring  time.  Study  the  table  until  you  know  all  the  facts  in 
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Teaching  Pages  170,  171,  172, 
and  173 

Pupil’s  Objectives:  (a)  To  solve  problems 
based  on  a time  schedule;  ( b ) to  learn  to  use  more 
exact  units  in  measuring  time;  (c)  to  review  or 
learn  the  relationships  in  the  table  of  time;  ( d ) to 
learn  how  to  determine  the  time  elapsed  between 
two  events  when  the  time  is  expressed  in  minutes, 
hours,  days,  weeks,  months,  or  years. 


Background.  Few  units  in  arithmetic  have  as 
many  direct  applications  in  the  daily  lives  of  pupils 
as  the  units  for  telling  and  measuring  time.  From 
the  time  they  enter  kindergarten,  children  use 
clocks  and  calendars  for  measuring  intervals  of 
time  and  as  an  aid  in  identifying  number  symbols. 
The  clock  face  provides  a special  type  of  number 
line  which  may  be  considered  to  run  from  0-12, 
with  graduations  of  1 hour,  or  from  0-60,  with 
graduations  of  1 minute. 
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Seconds,  Minutes,  Hours 

Meaning  [O] 

1.  On  your  schoolroom  clock  or  on  clock  A above,  prove 
at  there  are  60  minutes  in  an  hour.  Is  this  easy  if  you  count 

' 2 minute  marks  by  5’s? 

2.  From  9 o’clock  in  the  morning  to  11  o’clock  in  the  same 
)rning  is  how  many  hours ?2 how  many  minutes  ?/20 

3.  One  day  last  summer  Jim  rode  on  a train  from  8 a.m.  to 
\m.  How  many  hours  was  he  on  the  train  ?/2Count  the  hours 

a clock. 

| i' 

4.  a.  From  10  a.m.  Monday  to  10  p.m.  Monday  = _Z2_  hr. 

Ib.  From  10  p.m.  Monday  to  10  a.m.  Tuesday  = _/2_  hr. 

c.  From  10  a.m.  Monday  to  10  a.m.  Tuesday  = SUL  hr. 

From  a given  time  today  to  the  same  time  tomorrow 

is  24  hours,  or  1 day. 

5.  Picture  B above  shows  Dr.  Sand’s  watch.  Can  you  find 
j second  hand  on  it?  It  takes  the  second  hand  60  seconds,  or 
iiinute,  to  move  around  the  dial.  Why  does  a doctor  need  a 
|:ch  with  a second  hand  ? ofAeccndi. 

|6.  Count  the  number  of  times  you  can  tap  your  finger  in  a 
I lute;  in  a second. 

,7.  How  many  steps  can  you  take  in  1 minute?  in  1 second? 

8.  Turn  to  the  top  of  page  19.  How  many  answers  can  you 
: in  1 minute? 
wo 


Weeks,  Months,  Years 

[W] 

1.  The  picture  shows  the  corner- 
stone on  Fred’s  school.  How  old  is 
his  school  now 

2.  The  church  near  Fred’s  home  was  built  in  1897;  the 
library  was  built  in  1905;  and  the  hospital  in  1926.  How  many 
years  ago  was  each  one  built  ?j MfiuictMic&dafa 

3.  Alice  was  born  in  1942.  Betty,  who  celebrates  her  birth- 
day on  the  same  day,  was  born  in  1937.  How  old  is  each  girl 
now?v  How  much  older  is  Betty  than  Alice  ^S/yeaM 

4.  One  year  equals  how  many  months  ?/2  weeks  ?52days  136S 

5.  Every  fourth  year  is  a leap  year.  The  years  1952,^1948, A 
1944^and  194(fwere  leap  years.  Divide  each  of  these  dates  by  4. 
Are  there  any  remainders  ?^There  should  not  be  any. 

6.  List  the  next  four  leap  years  after  \952./2f6r/f60,/9&¥,/f6f 

7.  From  Sept.  1 to  Dec.  1 is  how  many  months  13/mo: 

8.  Bill  worked  at  one  job  for  3 weeks.  He  started  work  on 
June  18.  On  what  date  did  he  finish 

9.  Peggy  started  a two-week  vacation  on  July  20.  On  what 
date  did  her  vacation  end?  GUy.2 

10.  Sam’s  birthday  is  December  8.  How  many  days  is  it 
from  Sam’s  birthday  until  Christmas?/ TcUu. 

11.  Mary  was  11  yr.  old  on  June  5.  In  the  same  year,  Ruth 
was  1 1 on  October  5.  Mary  is  3-  months  older  than  Ruth. 

12.  Ruth  and  her  family  have  lived  in  the  same  house  for 
exactly  3 years.  How  many  months  is  that?_%How  many  weeks 7/56 


13. 

3 wk.  = _2/_  da. 

16. 

35  da.  = -5-  wk. 

14. 

4 da.  = -%-  hr. 

17. 

180  min.  = hr. 

15. 

2 hr.  = J2Q.  min. 

18. 

36  mo.  = 3-  yr. 

172 
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Teacher’s  Preparation 

1.  Obtain  an  old  alarm  clock  or  toy  clock,  a 
watch  with  a second  hand,  and  a stop  watch.  Keep 
these  learning  aids  to  use  whenever  word  problems 
involve  measures  of  time. 

2.  Encourage  pupils  to  bring  in  various  trans- 
portation and  entertainment  schedules  for  display 
on  a table  or  bulletin  board.  Make  available  books 
and  pamphlets  which  present  the  historical  devel- 
opment of  measuring  time. 

Book  Lesson  (pages  170  and  171).  Ex.  1-8: 
Oral  work.  Ex.  9-11:  Written  work. 


Book  Lesson  (page  172).  Ex.  1-8:  Oral  work. 

Book  Lesson  (page  173).  Ex.  1-18:  Written 
work.  For  Ex.  8 and  Ex.  9,  remind  pupils  that 
they  must  count  the  starting  date  as  one  of  the 
days  that  make  up  the  three  weeks. 

Differentiations  and  Extensions 

1.  All  children  may  work  with  transportation 
schedules  to  determine  the  time  lengths  of  trips. 
Since  many  timetables  use  dark  type  for  p.m.  and 
light  type  for  a.m.  time,  pupils  should  learn  to 
notice  these  distinctions. 
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2.  A simple  demonstration  with  a globe  and  a 
small  flashlight  may  help  pupils  understand  the 
necessity  for  time  zones.  Hold  the  light,  represent- 
ing the  sun,  steady  and  rotate  the  globe  counter- 
clockwise so  that  pupils  can  see  the  progress  of  sun 
time  across  our  continent.  With  this  illustration 
in  mind,  pupils  may  suggest  reasons  for  the  adop- 
tion of  time-zone  lines.  If  they  do  not  volunteer 
the  ideas  of  convenience  and  elimination  of  con- 
fusion which  would  result  were  each  town  to  oper- 
ate according  to  local  sun  time,  have  several  pupils 
look  up  the  history  of  Standard  Time  and  report 
to  the  class.  A good  reference  is  the  pamphlet 
“Day  of  Two  Noons”  cited  in  the  bibliography  at 
the  back  of  this  Manual. 

3.  More  capable  children  may: 

a.  Study  timetables  in  greater  detail,  noticing 
the  use  of  reference  marks  to  indicate  the  variations 
in  services  offered.  When  rate  information  is  given, 
they  may  compute  the  cost  of  trips.  They  may  also 
compute  the  differences  in  time  and  cost  of  a trip 
which  could  be  made  by  train,  bus,  or  airplane. 

b.  Calculate  the  ages  of  some  well-known  build- 
ings in  the  community.  A time  line  indicating 
dates  at  which  various  buildings  were  erected  may 
be  useful. 

c.  Determine  the  number  of  years  which  have 
elapsed  since  certain  historical  events  occurred. 

d.  Read  in  children’s  encyclopedias  and  other 
reference  books  and  pamphlets  about  the  historic 
development  of  time-telling  and  prepare  written 
or  oral  reports  tracing  this  development. 

4.  Slower  learners  will  need  assistance  in  making 
the  time  schedules  called  for  in  Ex.  9 and  10, 
page  171,  and  in  working  the  examples  on  page  173. 

Teaching  Pages  174  and  175 

Pupil’s  Objectives:  (a)  To  gain  an  awareness 
of  the  extensive  use  of  very  large  numbers  in 
present-day  affairs;  ( b ) to  develop  an  increased 
understanding  of  the  characteristics  of  our  number 
system;  ( c ) to  learn  to  read,  write,  analyze,  and 
round  numbers  of  seven  or  more  places;  ( d ) to 
practice  multiplication  and  division  skills. 

Background.  For  the  second  time  in  the  text, 
attention  is  focused  upon  the  meanings  of  numbers 
and  the  characteristics  of  our  Hindu-Arabic  num- 
ber system.  If  you  feel  that  your  pupils  are  not 
ready  for  work  with  millions,  provide  a thorough 


review  of  the  work  on  pages  1 and  2 of  the  text  and 
utilize  suggestions  from  the  related  material  in  the 
Manual. 

Pre-book  Lesson.  Prepare  a bulletin-board  ex- 
hibit of  clippings  which  contain  7-,  8-,  and  9-place 
numbers.  Many  children  will  be  able  to  read  these 
large  numbers  without  help.  For  those  who  need 
help,  refer  to  page  2 of  the  text  and  use  the  method 
of  building  by  periods  suggested  there.  For  the 
number  219,384,675,  first  write  on  the  board  and 
read,  675.  Next  write  and  read  384,675  (384 
thousand  675).  Last  write  and  read  216,384,675 
(216  million  384  thousand  675). 

Book  Lesson  (page  174).  Ex.  1-2:  Oral  work. 

Book  Lesson  (page  175,  top).  Ex.  1-4:  Oral 
work.  Ex.  5-9:  Written  work. 

Book  Lesson  (page  175,  bottom).  Rows  1-4: 
Written  work. 

Differentiations  and  Extensions 

1.  Because  it  emphasizes  the  relative  value  of 
each  figure  in  a 6-place  number,  all  children  will 
profit  from  a study  of  a chart  like  the  one  at  the 
foot  of  page  185.  Use  a different  colored  chalk  for 
each  7 in  the  number. 

Pupils  may  analyze  the  chart  numbers  this  way: 

The  green  7 (in  hundred’s  place)  has  a value 

a.  10  times  as  large  as  the  value  of  the  blue  7 (in 
ten’s  place) 

b.  100  times  as  large  as  the  value  of  the  red  7 (in 
one’s  place) 

c.  iV  as  large  as  the  value  of  the  yellow  7 (in  thou- 
sand’s place) 

d.  yw o as  large  as  the  value  of  the  orange  7 (in  ten- 
thousand’s  place) 

e . toVo  as  large  as  the  value  of  the  purple  7 (in 
hundred-thousand’s  place) 

2.  For  slower  learners,  limit  the  analysis  to  work 
with  3-  or  4-place  numbers,  using  charts  similar  to 
the  one  below. 


5,6  7 8 

! | | L~>8  ones >(8  X 1) *8 

i i i ->7  tens >(7  X 10) >70 

i 1 >6  hundreds- -> (6  X 100) >600 

! _>5  thousands -->(5  X 1,000)-  ->5,000 

5,678 


3.  All  pupils  may  practice  using  a number  line 
to  locate  a given  number  with  reference  to  other 
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How  Many  Are  a Million? 

Meaning  [O] 

Bob’s  home  is  on  a busy  street.  Bob’s  father  told  him  that 
rly  1,000  cars  pass  their  house  every  day. 

Then  about  a million  cars  pass  here  in  a month,”  said  Bob. 
‘Indeed  not,”  said  his  father.  “A  million  is  a much  larger 
i liber  than  that.  It  would  take  all  the  cars  that  go  by  while 
j are  in  grades  5,  6,  and  7 to  make  a million  cars.  A thousand 
a day  for  1,000  days — that  would  be  a million  cars.” 

)ne  million  is  written  1,000,000.  We  use  _6_  zeros. 

The  man  at  the  bank  counts  very  fast,  but  he  would  need 
3 at  19  working  days  to  count  $1,000,000  in  $1  bills. 

If  he  counts  $10  bills,  he  will  reach  1 million 
dollars  in  about  two  days.  He  will  need  to  count 
100,000  of  these  $10  bills. 

To  count  out  1 million  dollars  with  $100  bills 
would  take  10,000  bills. 

If  the  bank  man  counts  $1,000  bills,  he  will 
count  only  1,000  bills  and  it  would  probably 
take  less  than  10  minutes. 


1 million  (1,000,000)  is 


10  times  100,000 
or 

100  times  10,000 
or 

1,000  times  1,000 


10,000 


. If  you  cgi^it  by  1 ’s^  what^number  comes  next  after  9,9991 
99,999  ?/  after  999,999?^  ° 

. Read  these  facts  about  the  millions  of  things  that  were 
ie  p and  used  in  North  America  in  a recent  year. 

15.000. 000  (15  million)  radio  sets  were  made. 

I 53,000,000  homes  had  radio  sets  (■ 53/mMunv ) 

29.000. 000  homes  had  television  sets  [29/mMwn/) 

64.000. 000  automobiles,  trucks,  and  buses  were  registered.v 
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Reading  and  Writing  Large  Numbers 

Using  periods  [O] 

1.  The  numbers  in  Ex.  2 on  page  174  were  rounded  to  the 
nearest  million.  The  numbers  below  are  not  rounded.  Try  to 
read  them. 

6,240,542  — » 6 million  240  thousand  542 

80,652,956  — > 80  million  652  thousand  956 
475,289,316  ->  475  million  289  thousand  316 

2.  Can  you  read  this  number:  834697150?  This  number  is 
easier  to  read  when  it  is  marked  off  into  periods  (groups  of 
3 figures  each,  beginning  at  the  right)  like  this:  834,697,150. 


Read  these  numbers: 


3.  564,289 


19,000,742 


68,073,807 


129,000,740 


4.  8,704,200  30,670,005  5,086,705  230,486,059 

[W] 

5.  Copy  these  numbers  and  mark  them  off  into  periods: 

a.  675,406  b.  70,24^530  c.  97,000,534  d.  204,75Q930 

Write  these  numbers  on  your  paper  using  figures: 

6.  Ninety  thousand  six  hundred  fifty-nine,  90,  (o5 9 

7.  Two  hundred  thousand  seven  hundred  forty .200,14-0 

8.  Three  million  eight  hundred  fifty  thousand  ten .3,850,0/0 

9.  Twelve  million  sixty  thousand  four  hundred  J2,0(o0,W0 


To  Keep  in  Practice 

M.  and  D.  practice  [W] 

*m3<e0  ^2%  300  A$2  287S 

480 7 900'  609  $7.45 

9 S,R39  2,  R20  3,Rg 

576  359  532  200 

S39S/2  390, 235,9 SO 

3.  Multiply  by  78:  6,904  5,006  3,025  $15.98 

98  39G  $7.09 

4.  Find  1 of  784  2,768  $56.72  $15.84 


1.  Multiply  by  307: 

2.  Divide  by  64: 
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numbers  and  to  round  numbers  to  the  nearest  100, 
the  nearest  1,000,  etc. 

A number  line  may  be  made  from  a strip  of 


adding-machine  tape  marked  off  into  equal  divi- 
sions, or  a line  may  be  drawn  across  the  top  of  the 
board  and  graduated  by  100’s  or  by  1,000’s  (see 


o i>  > ^ 

■H  tn  f 
» C O <U  4> 

a a s 4»  3 'a 

3 U 4)  u « « 

a © >»  tm.fi  u 


7 7 7,7  7 7 

! ! i ! | '-->7  ones >(7X1) >7 

I | ! ! -->7  tens ->(7X10) }70 

1 [ | ! > 7 hundreds >(7X100) >700 

| 1 ! >7  thousands ->  (7  X 1,000) > 7,000 

1 1 >7  ten-thousands )(7  X 10,000) >70,000 

1 >7  hundred  thousands )(7  X 100,000)  — ->  700,000 

777,777 
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number  lines  B and  C below),  or  even  by  10,000’s, 
depending  upon  the  size  of  the  numbers  which 
pupils  need  help  in  locating. 

Line  C may  be  used  to  locate  approximately 
such  points  as: 

2,099  4,500  8,100  1,800  6,250 

6,999  3,900  7,775  9,900  5,155 

1 23456789  10 

A | 1 1 1 \ \ 1 1 1 \ 

100  200  300  400  500  600  700  800  900  1,000 

B f \ t ! i 1 f- f 1 \ 

1,000  3,000  5,000  7,000  9,000 

C I ! — — H f ! 1 1 1 b 1 

2,000  4,000  6,000  8,000  10,000 

Teaching  Pages  176,  177,  and  178 

Pupil’s  Objectives:  (a)  To  review  or  learn  the 
systematic  procedure  for  finding  2-place  quotients 
when  the  divisor  is  a 1 -place  number;  ( b ) to  apply 
the  same  procedure  to  finding  2-place  quotients 
when  the  divisor  is  a 2-place  number;  ( c ) to  gain 
increased  ability  in  formulating  questions  to  make 
division  problems. 

Background.  That  the  development  of  division 
with  2-place  divisors  in  the  Arithmetic  We  Need 
series  has  been  worked  out  with  extreme  care  can- 
not be  overemphasized.  According  to  the  plan, 
pupils  thoroughly  master  each  successive  step.  In 
Chapter  4,  pages  131-142,  the  work  is  limited  to 
1 -place  quotients.  Then,  on  pages  176-186,  ex- 
amples with  2-place  quotients  and  divisors  are  in- 
troduced. In  this  lesson,  trial  quotients  are  true 
quotients  when  the  method  of  estimating  quotient 
figures  given  in  the  text  is  used. 

Pre-book  Lesson  (page  176) 

1.  Present  problems  growing  out  of  your  chil- 
dren’s class,  school,  or  community  activities,  simi- 
lar to  those  below,  and  have  pupils  try  to  work  them 
without  your  help. 

a.  The  Park  School  decided  to  send  out  illustrated 
invitations  for  the  P.T.A.  meeting.  There  were  23  chil- 
dren who  volunteered  to  color  the  illustrations  for  the 
485  invitations.  What  was  the  average  number  each 
child  would  have  to  color? 

b.  During  a clothing  drive,  882  lb.  of  clothing  were 
packed  in  21  boxes.  What  was  the  average  weight  of 
each  box? 

2.  Check  carefully  the  work  of  pupils  who  com- 
plete these  problems,  making  certain  that  quotient 


Planting  Tulip  Bulbs 

1.  Frank  had  216  tulip  bulbs  to  plant  in  8 equal  groups  aroii 
the  house.  How  many  bulbs  could  he  plant  in  each  group? 

Can  Frank  put  1 hundred  bulbs  in  each  of  8 groups?  No, 
would  need  8 hundreds.  He  has  only  _2_  hundreds  so  there  v 
not  be  a hundred’s  figure  in  the  quotient. 

But  the  21  tens  in  216  can  be  divided  by  8,  so  the  first  par 
dividend  is  2J.  tens.  The  quotient  will  have  a ten’s  figure  am 
one’s  figure.  We  can  show  this  with  small  x’s,  as  in  box  A. 


A 

B 

C 

Locate  the 
quotient 

Divide  tens: 

Divide  ones: 

27 

8)216 

figures  with 

1 - - - 2 tens. 

small  x’s: 

2 or  20 

8)216 

8)216 

16  ' (2  tens  X 8) 

16  (2  tens  x 8) 

^56 

1 

56  (7  x 8) 

Explain  the  division  in  boxes  B and  C.  Why  do  we  use 
division  steps  twice  I/stmi ; AeconcO,  dwutfr5(i>  crmi. 

216  4-  8 = 27  Frank  could  put  _27_  bulbs  in  each  group. 


— — 176 

figures  are  correctly  placed.  To  correct  misunder- 
standings, ask  pupils  to  think  aloud.  Then  assign 
Ex.  2-5  on  page  177  and  rows  2-4  on  page  178. 

3.  Pupils  who  are  unable  to  complete  the  prob- 
lems above  should  cover  all  of  the  work  in  the 
text,  since  page  176  reviews  the  terminology  and 
the  steps  for  dividing  by  a 1 -place  divisor. 

Book  Lesson  (pages  176  and  177).  Ex.  1-2: 
Oral  work.  Ex.  3-5:  Written  work. 

Book  Lesson  (page  178,  top).  Ex.  1:  Oral 
work.  Rows  2-4:  Written  work. 
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2-place  divisor;  2-place  quotient 

2.  The  gardener  at  the  park  has  672  bulbs  to  plant  in  21  equal 
i;roups.  How  many  bulbs  can  he  plant  in  each  group  }J2 
Try  to  divide  672  by  21  before  studying  boxes  D to  F. 


D 

Locate  the 
quotient 
figures  with 
small  x’s: 


21)672 


Divide  tens: 

-Estimate: 

3x  3 

21)672  20)60 

63  (3  tens  X 21) 

~42 


Divide  ones: 

' Estimate: 

2 

, 20)40 

21)672 

63  (3  tens  X 21) 
~42 

42  (2  x 21) 


/00b  stir aifouradjeoit 

Box  D.  Why  is  there  no  x in  hundred  s place  ^ /ooXtrja^^bcup. 
672  = 67  tens  and  2 ones.  Are  67  tens  enough  so  the  gardener 
m put  at  least  1 ten  (10  bulbs)  in  each  of  21  groups?  Yes,  so 
ie  first  quotient  figure  will  be  in  place. 

First  Partial  Dividend  (Box  E)  "21a//n>GaA£r3  ” 

I Divide  tens.  What  do  we  think^to  estimate  the  ten’s  quotient  figure? 
20  = 3 In  which  place  is  the  quotient  figure  3 written  }ytmh 

(torn) 

Multiply  and  compare.  3 (tens)  X 21  =(od  Can  63  (tens)  be  sub- 
licted  from  67  (tens)? 

[ Subtract  and  compare.  67  — 63  = 4 Why  do  we  compare  the 
[nainder  figure,  4,  with  the  divisor,  21  ? 

diwdurt/. 

Bring  down  the  2 (ones)  to  make  42  ones.  Then  the  second  partial 
indend  is  42  ones. 


Second  Partial  Dividend  (Box  F) 

I Explain  the  steps  for  dividing  42  ones  by  21  .^-(Ml9td)-^2(tmd)=2 
vlUutMi  (2X2/ =¥2),  OndsCcrmfHvU/,  £to. 

3.  882  bulbs  are  enough  to  make  -42  groups  of  21  each. 

! 4.  672  bulbs  are  enough  to  make  J2-  groups  of  42  each. 


[W] 


5.  704  bulbs  are  enough  to  make  22-  groups  of  32  each. 
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Finding  Two-Place  Quotients 

Remainder ; check  [O] 

Always  decide  first  how  many  quotient  figures  there  will  be. 
Then  you  can  use  small  x’s  to  show  where  they  will  be  written. 

Explain  the  work  in  the  box 
at  the  right. 

Say  the  first  and  the  second 
partial  dividends  for  each  ex- 
ample in  row  1. 


Tell  which  examples  in  this 
row  should  have  remainders: 
a b c 


12,  R5 
32)389f- 

32  (1  ten  X 32) 
69 

64  (2  X 32) 

5 


Check 
32 
X 12 
64 
32 
384 
+ 5 
— >389 


32, 

31 

21  ,R/3 

3pV2 

22, /P/6 

21)678 

32)9# 

42)8# 

22)6# 

40)8% 

63 

96^ 

84 

66 

80 

48 

32 

55 

34 

96 

42 

32 

42 

22 

80 

6 

!3 

/2 

l(c 

Copy,  divide,  and  check,  as  in  the  box. 

22, /P/6 

42, rh 

// 

2I,RI5 

H,R2t» 

f 

21 

23)483 

46 

23 

23 

[W] 

2/ 


24,  RS  jg/?6  l^R(o  /LRU,  3^  yjW 

3.  11)269  30)396  32)678  43)489  22)6#  33)697 

11^20  n,R5  /J4R6>  ys  21  n 

4.  34)3#  21)299  31)3#  11)495  14)2#  41)861 


Making  Division  Problems 

Supplying  questions  [W] 

Write  questions  to  make  division  problems  of  the  following. 
Then  do  the  work  to  answer  the  questions. 

1.  Fred  put  288  books  on  shelves  with  24  books  on  each  shelf.  (12) 

2.  Mary’s  father  planted  275  bulbs  in  groups  of  25  each.  (//) 

3.  A teacher  divided  150  blotters  equally  among  30  children.  (5) 
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Book  Lesson  (page  178,  bottom).  Ex.  1-3: 
Written  work. 

Differentiations  and  Extensions 

1.  Slower  learners. 

a.  These  children  need  to  manipulate  objects  in 
reviewing  easy  division  examples,  such  as  the 
following: 

(1)  Find  \ of  128  (1  hundred-bundle,  2 ten-bundles, 
and  8 ones) 

(2)  Find  ^ of  369  (3  hundred-bundles,  6 ten-bundles, 
and  9 ones) 


32 


The  dramatization  of  Ex.  (1)  shows  that  there  are 
not  enough  hundred-bundles  to  put  1 hundred  in 
each  of  4 groups.  The  1 hundred 
must  be  changed  to  10  tens,  making 
12  tens  in  all  to  be  divided.  Next, 
the  8 ones  are  divided.  The  quotient 
in  box  A indicates  that  there  are  3 
tens  and  2 ones  in  each  of  the  4 
groups. 

In  dramatizing  Ex.  (2),  pupils  find  that  there  are 
enough  hundred-bundles  to  put  1 hundred  in  each 
of  3 groups.  The  quotient  in  box  B shows  this. 


123 

3)369 
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As  pupils  dramatize  division  and  make  number 
records,  they  review  the  all-important  generaliza- 
tion that  when  there  are  not  enough  of  a larger- 
sized  unit  to  be  divided,  we  change  to  the  next 
smaller-sized  unit.  That  is,  when  hundreds  can’t 
be  divided,  we  change  hundreds  to 
tens  and  divide  tens  if  we  can.  If 
hundreds  and  tens  can’t  be  divided, 
as  in  box  C,  we  change  to  ones  and 
divide  ones. 

b.  In  analyzing  numbers,  pupils  gained  readi- 
ness to  think  about  dividends  in  a variety  of  ways. 
They  know  that  155  means  1 hundred  + 5 tens  + 5 
ones,  or  15  tens  + 5 ones,  or  155  ones.  If  neces- 
sary, present  a group  of  numbers  and  review  the 
different  meanings  for  each  one,  as  below  for  the 
number  1,436. 

1,436  = 1 thousand  -f-  4 hundreds  -f  3 tens  -f-  6 ones, 
or  14  hundreds  + 3 tens  + 6 ones, 
or  143  tens + 6 ones 

c.  Slower  learners  who  are  unable  to  carry 
through  the  long-division  steps  in  the  proper 
sequence  when  the  divisors  are  1 -place  numbers 
should  not  be  given  work  with  2-place  divisors. 
Failure  and  frustration  will  result  if  pupils  attempt 
to  work  with  2-place  divisors  before  they  are  suc- 
cessful with  1-place  divisors. 

2.  More  capable  children  may  formulate  prob- 
lems using  the  numbers  in  row  1 in  the  middle  of 
page  178. 


5 

31JI55 


Teaching  Page  179 

Pupil’s  Objectives:  (a)  To  learn  how  to  find 
averages  when  the  total  is  given  and  the  divisor  is 
a 2-place  number ; ( b ) to  learn  how  to  estimate  the 
whole  quotient  when  the  divisor  and  quotient  are 
2-place  numbers. 

Background.  This  lesson  reinforces  and  ex- 
tends these  understandings: 

a.  Identification  of  the  first  partial  dividend  in- 
dicates the  place  value  of  the  first  quotient  figure. 

In  Ex.  A,  the  first  partial  divi- 
dend is  38  (hundreds),  so  the  first 
quotient  figure  will  be  some  num- 
ber of  hundreds. 

In  Ex.  B,  the  first  partial  divi- 
dend is  87  (tens),  so  the  first  quotient 
figure  will  be  some  number  of  tens. 


4 

9)3^96 


4 

21^875 


Estimating  the  Whole  Quotient 

2-place  quolien 

1.  If  6 children  share  equally  in  making  42  badges  for 
club,  how  many  badges  must  each  child  make  ? ^ of  42 


2.  How  many  badges  must  23  children  average  in  m 
483  badges  for  the  children  in  their  school? 

To  find  how  many  in  one  of  the  23  equal  parts  of 
divide  ifH  by  _22.  What  is  the  ten’s  figure  of  the  quotiei 
In  the  box,  the  quotient  figure,  2,  in  ten’s  place 
means  20,  so  we  can  estimate  that  the  whole  quo- 
tient will  be  a number  between  20  and  30. 

On  the  board  find  the  exact  quotient.  2/ 


23)4 


In  rows  3 to  5,  estimate  each  whole  quotient.  In  E 
say,  “The  first  quotient  figure  is  4 written  in  ten’s  place,  s 
whole  quotient  is  a number  between  40  and  50.” 


Now  find  the  exact  quotients  in  rows  3 to  5. 


a b c d e 


© Extra  Practice.  Work  Sets  53  and  54. 
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b.  Determination  of  the  first  quotient  figure 
gives  a rough  estimate  of  the  whole  quotient. 

In  Ex.  A,  38  hundreds  9 = 4,  so  the  whole 
quotient  is  a number  between  400  and  500. 

In  Ex.  B,  87  tens  -r-  21  = 4,  so  the  whole  quo- 
tient will  be  a number  between  40  and  50. 

Pre-book  Lesson.  To  review  estimating  the 
whole  quotient,  place  on  the  board  the  examples 
at  the  top  of  the  first  column  on  page  189.  Ask 
pupils  to  tell  whether  a quotient  will  be  a 2-place, 
3-place,  or  4-place  number  and  to  tell  between 
what  two  numbers  the  quotient  comes. 


188 


8)5,876 

6)45,863 


6)934 

9)874 


9)1,287 

8)936! 


7)599 

7)893 


5) 800 

6) 9)040 


Book  Lesson.  Ex.  1 and  2:  Oral  work.  Rows 
3-5:  Written  work. 

Differentiations  and  Extensions.  Assign  Extra 
Practice  Sets  53  and  54  as  needed. 

Set  53.  2-place  apparent  quotient ; no  carrying  or  borrowing 

a b c d e 

22,  R6  21,  R12  21,  R8  21,  R2 


11 

1.  45)495 


42,  R12 
2.  21)894 


12,  R1 

3.  24)289 


31)688 


23)495 


41)869 


42)884 


44,  RIO  12,  R12  11,  R1  31,  R5 

11)494  32)396  24)265  32)997 

21,  R16  12,  R54  11  12,  R2 

42)898  70)894  35)385  33)398 


Set  54.  2-place  apparent  quotient; 
with  carrying  and  borrowing 


21 

1.  36)756 

22,  R4 

27)598 

23 

38)874 

24,  R6 

33)798 

13,  R14 

34)456 

15,  RIO 

14,  R7 

24 

24,  R3 

13 

2.  53)805 

64)903 

37)888 

34)819 

24)312" 

22,  R7 

12,  R40 

15 

12,  R3 

15,  R5 

3.  26)579 

62)784 

35)525 

32)387 

63)950 

Teaching  Pages  180, 

181,  and  182 

Pupil’s 

Objectives:  (a)  To 

learn  how 

to  divide 

by  2-place  numbers  when  the  dividends  are  4-place 
numbers  and  the  computational  difficulties  have 
been  made  as  easy  as  possible ; ( b ) to  learn  the  long 
way  and  the  short  way  of  placing  quotient  figures ; 
(c)  to  find  n,  the  missing  addend,  thereby  receiv- 
ing practice  in  addition  and  subtraction  of  whole 
numbers. 

Background.  This  work  represents  a slight 
extension  of  the  ways  of  thinking  about  dividends. 
When  neither  the  thousands  nor  the  hundreds  can 
be  divided  in  the  example  in  the 
box,  the  first  partial  dividend  is 
identified  as  163  tens.  Here  we 
have  a very  rough  estimate  of  the 
quotient,  for  we  know  it  will  be 
some  number  of  tens. 

When  160  is  divided  by  70  (or  16  -=-  7)  we  have 
a closer  estimate.  The  quotient  won’t  be  smaller 
than  20  or  as  large  as  30,  i.e.,  it  will  be  a number 
between  20  and  30. 

In  working  the  example  1,633  -=-71,  pupils  are 
sometimes  taught  mechanically  to  divide  1 6 by  7 to 
I obtain  the  first  quotient  figure.  In  this  text,  a 


Four-Place  Dividends 

2- place  quotients  [O] 

1.  Forty-one  boys  sold  1,763  candy  bars  at  a concert.  What 
was  the  average  number  per  boy? 

The  dividend  (1,763)  has  how  many 
hundreds  in  all  ?/7  Are  17  hundreds 
enough  for  each  of  the  41  boys  to  sell 
1 hundred  ?%r 

Are  there  enough  tens  so  each  boy 
can  sell  some  number  of  tens?  Yes, 
so  176  (tens)  is  the  first  partial  divi- 
dend. 


Think 

this: 

I 

43*  i 

4+ 

41)1)763 

40)176 

1 64  ; 

123 

3 

123 

40)120 

First  Partial  Dividend  (getting  tens) 

Divide  tens:  176  -t-  41,  or  about  170  ~ 40  = tft  When  4 is  written 
(in  the  box)  as  the  ten’s  quotient  figure,  does  this  mean  that  each  boy 
might  sell  between  40  and  50  candy  bars?7Vhy 

X 41  = 164  (tens)L  CaiPw)4({&is) 


Multiply  and  compare.  4 
be  subtracted  from  176  (tens)?^ 

Subtract  and  compare.  176  — 164  = 12.  Is  the  remainder  number, 
12,  smaller  than  the  divisor  number,  4\}yed 

Bring  down  3 ones.  12  tens  and  3 ones  = J23  ones. 

Second  Partial  Dividend  (getting  ones) 

Tell  what  steps  to  use  in  finding  the  one’s  quotient  figure. 

Say  the  first  partial  dividend  and  tell  what  to  think  to  find  the 
first  quotient  figure  in  each  example  in  rows  2 and  3. 


Copy,  divide,  and  check  each  example. 

[W] 

a 

b 

SI 

c d 

v 2 LRX  2? 

e 

US 

, 

41)2)665 

61)3,172 

43)905  71)1,633 

80)3,867 

24  R3 
32)675 

x 23 

72)1)656 

51)2,295^  82)!)9<§f 

v Mj 

90)7,586 

© Extra  Practice.  Work  Set  55. 

— 180- 


special  effort  is  made  to  establish  the  understand- 
ing that  what  is  being  divided  is  the  even  tens, 
160-1-70.  When  this  understanding  is  firmly 
established,  pupils  may  use  the  short  cut. 

A pupil  who  encounters  difficulty  with  4-place 
dividends  should  be  checked  on  each  of  the  follow- 
ing points  and  given  practice  on  each  as  needed: 

a.  Can  he  identify  the  first  partial  dividend? 

b.  Does  he  understand  that  the  first  partial  dividend 
indicates  the  placement  for  the  first  quotient  figure? 

c.  Can  he  divide  tens  by  tens  to  find  the  first  quo- 
tient figure? 

d.  Can  he  give  an  estimate  of  the  whole  quotient 
after  placement  of  the  first  quotient  figure? 

e.  Does  he  know  the  remaining  steps — multiply  and 
compare,  subtract  and  compare,  bring  down? 


ti 
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Placing  Quotient  Figures 


Long  way  and  short  way  [O] 

The  long  way  and  the  short  way  to  think  in  placing  the  first 
quotient  figure  for  the  example  in  the  box  are 
given  below.  The  long  way  shows  what  the 
short  way  means. 


31)27697 


Long  way : In  2,697,  the  2 thousands  are  not  enough  to  put 
even  1 thousand  in  each  of  31  groups,  because  31  X 1 thousand 
= 31  thousands.  There  will  not  be  a thousand’s  figure  in  the 
quotient. 

26  hundreds  are  not  enough  to  put  even  1 hundred  in  each  of 
31  groups  because  31  X 1 hundred  = 31  hundreds.  There 
will  not  be  a hundred’s  figure  in  the  quotient. 

269  tens  are  enough  to  put  some  number  of  tens  in  each  of 
31  groups.  The  first  figure  in  the  quotient  will  be  in  ten’s  place. 
Of  course,  this  means  there  will  also  be  a figure  in  one’s  place. 

Short  way:  Can  2 (thousands)  be  divided  by  3 1 ? No. 

Can  26  (hundreds)  be  divided  by  31?  No. 

Can  269  (tens)  be  divided  by  31  ? Yes,  so  there  will  be  a ten’s 
figure  and  a one’s  figure  in  the  quotient. 


Tell  why  each  example  in  rows  1 and  2 will  have  as  many 
quotient  figures  as  shown  by  the  x’s.  Tell  also  why  the  quotient 
figures  will  be  placed  where  you  see  the  x’s.  Use  the  long  way 
for  row  1 and  the  short  way  for  row  2. 


Easy  Examples  With  Four-Place  Dividends 

Explain  the  work  in  row  1 and  tell  how  to  finish  each  examp 
ah  c d 

72,8/3  65,  R30  34, /y/ 

81)17755  61)3)557  52)17759  2® 

1 56  12 

239 


32 

62)17585 
1 86 


1 62 


3 66 


124 

724 


175  335 

761  305 

~73  30  ~TT 

Copy  and  finish  the  examples  in  row  1.  Check  each  one. 


Copy,  divide,  and  check  the  examples  in  rows  2 to  4.  I 
the  x’s  help  you  in  row  2. 

45,8/4  23  44  33,8/2 

2.  41)17859  82)1,886  61)2)589  42)1398  22)6 

23,R31  96  95  56,82/ 

3.  72)1)688  51)4^56  81)77655  71)3357  32)9 

98,833  23,820  55  24,82/ 

4.  70)6)853  73)1)655'  2l)T)l55  82)T)p5  23)4 


5.  George’s  father  used  20  gal.  of  gasoline  in  going  280  r 
How  many  miles  did  his  car  average  on  a gallon  of  gasoline?, 

6.  If  your  father’s  car  averages  21  mi.  per  gallon  of  gasolii 
how  many  gallons  will  he  use  in  going  483  mi.  ?23 'pd- 

7.  Louise’s  new  book  has  252  pages  in  it.  If  she  reads 
average  of  21  pages  an  hour,  how  many  hours  will  it  take  her 
finish  the  book}/2^dis. 


a b c d e f 

W 75,85  84,84  145,85  456  1,517 

1.  6)45  6)95  6)508  6)875  6)2)736  6)9)562 

7{R3S  5 12  32  79,821  35,84 

2.  62)57  62)310  62)754  62)1)584  51)596  51)1)789 

m 

Copy,  divide,  and  check  the  examples  in  rows  1,  2,  and  3. 

75,  R&  36  72  34  23  32 

3.  90)6)785  51)1)836  82)585  81)2)755  42)566  71)2)272 


Can  You  Find  II,  the  Missing  Addend? 

2 322  Practice  in  A.  and  S 

1.  678  + n = 9,000  5.  86  + 75  + 98  + 34  + n = 8 

3,538  /oo, 

2.  n + 1,465  = 5,003  6.  654  + n + 47  + 93  = 900 

$3. 0>3  q 

3.  $5.87  + n = $9.50  7.  249  + 758  + n + 30  = 1,037 

*6.61  48.37 

4.  n + $13.49  = $20.16  8.  n+$6.79+$4.36+$7.98  = $27 
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Pre-book  Lesson 

1.  Present  problems  similar  to  those  below  and 
see  whether  some  pupils  will  be  able  to  solve  them 
without  help. 

a.  A car  was  driven  1,968  miles  on  82  gallons  of 
gasoline.  How  many  miles  per  gallon  did  the  car 
average? 

b.  If  1,155  books  are  divided  equally  among  the 
21  rooms  in  a school,  how  many  books  will  each 
room  receive? 

2.  Group  pupils  who  are  successful  in  working 
the  problems  above  and  assign  the  written  part  of 
the  lesson  on  page  180.  Assist  pupils  having  diffi- 
culty by  discussing  the  steps  presented  in  the  oral 
part  of  the  lessons  on  pages  1 80  and  181. 


Book  Lesson  (page  180).  Ex.  1:  Oral  work. 
Rows  2 and  3:  Written  work. 

Book  Lesson  (page  181).  Rows  1 and  2:  Oral 
work.  Row  3:  Written  work. 

Book  Lesson  (page  182,  top).  Row  1:  Oral 
work.  Ex.  2-7:  Written  work. 

Book  Lesson  (page  182,  bottom).  Ex.  1-8: 
Written  work. 

Differentiations  and  Extensions 

1 . Slower  learners  may  be  assigned  the  examples 
at  the  top  of  the  first  column  on  the  next  page. 
These  are  like  those  on  page  1 80  of  the  text,  except 
that  the  last  dividend  figure  has  been  omitted. 


41)266 
32 W 


61)317 


72)165 


43)90 


51)229 


71)163 

82)196 


80)386 


90)758 


When  pupils  have  completed  the  examples 
above,  direct  them  to  look  at  the  examples  in  rows 


2 and  3 on  page  180  in  the  text,  add  the  last  divi- 
dend figure  to  the  examples  they  have  worked, 
and  then  complete  the  division  so  as  to  obtain 
2-place  quotients. 

2.  Assign  Extra  Practice  Set  55  as  needed. 


19 

1.  51)969 

23,  R21 

2.  71HT654 

97,  R25 

3.  90)87755 


b 

24 

61) M64 

23 

82)17886" 

24,  R10 

62) 1)498 


Set  55.  2-place  apparent  quotient ; no  carrying  or  borrowing 


22 

53)17166 

25 

61717525 

11,  R10 

35)395" 

NOTES 


45,  R3 

31717398 

21,  R46 

82)17768" 

49,  R40 

80)3)967 


e 

22 

8171)782 

23,  R10 

42)976 

32,  R14 

6271)998 
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Watch  Carrying  in  the  Multiplication  Step! 

2-place  divisors  and  2-place  quotients  [O] 

1.  Explain  all  the  work  in  box  A. 

2.  Tom  and  Mary  both  made  mistakes  (box  B).  Find  their 
mistakes  and  work  each  example  correctly  on  the  board. 


In  rows  3 to  5,  estimate  each  whole  quotient.  For  Ex.  3a 
say,  “The  first  quotient  figure  is  4 written  in  ten’s  place,  so  the 
whole  quotient  is  a number  between  40  and  50.” 

a b c d e 

3.  53)2)226  84)5^79’^  92)5)990’^  64]3^8^2/  37]#^ 

4.  74)3)92?  32)2)36^  54fem’*17  85)4^P7  38)7^ 

5.  83)3)758’^  63)5)2$?  43)1)892^  64)986’^ 

[W] 

Now  find  the  exact  quotients  in  rows  3-5. 

© Extra  Practice.  Work  Set  56. 

What  Is  Each  Customer's  Change? 

5 [W] 

Write  an(estimate)before  you  find  each  exact  answer. 

Bought  Gave  the  clerk 

3 lb.  of  chops  at  78<£  a poundfo?.^  $5.0022.66 
\ lb.  cheese  at  90<£  a pound ($0.50)  $1.0026. 5^ 

5 cans  of  pears  at  47<£  a can ($0.50)  $3.00*6.65 

183 

Teaching  Pages  183  and  184 

Pupil’s  Objectives:  To  gain  proficiency  in 
(a)  estimating  whole  quotients;  ( b ) dividing  by 
2-place  divisors  when  the  computation  involves 
carrying  in  the  multiplication  step  and  borrowing 
in  the  subtraction  step;  (c)  making  change. 

Background.  To  learn  to  estimate  whole  quo- 
tients effectively,  pupils  need  practice  in  identify- 
ing the  first  partial  dividend ; determining  the  place 
in  which  to  write  the  first  quotient  figure;  and 
in  dividing  mentally  to  obtain  the  first  quotient 
figure. 

Some  of  your  pupils  may  still  be  writing  carried 
figures  in  multiplication  and  auxiliary  figures  in 


Watch  Borrowing  in  the  Subtraction  Step! 


What  do  we  think  to  estimate 
the  quotient  figures  for  the  ex- 

Think this: 

i+  1 

ample  in  the  box ? 266 +66,^26^6  =5/- 

32^/y 

Explain  the  borrowing  in  both 

63)2)035 

60)200 

subtraction  steps. 

1 89  : 

2+1 

For  each  example  in  rows  1 to 

145 

60)146 

3,  tell  the  first  quotient  figure  and 

126 

where  it  will  be  placed. 

/9 

Divide  and  check  in  rows  1 to  3.  Try  to  think  the  borrowi 
so  you  will  not  have  to  cross  out  figures  and  write  new  ones, 
a b c d e 


22, R2 

1.  44)970 

82)2,706 

„ 22, R2 

64)1,410 

81 rf* 

54)172 

v Z1.R35 

2.  71)6)212 

32)1)024 

„ (a5,R37 

61)4)002 

72)1)72^ 

52)177 

T n 

3.  81)6)399 

92)17196 

x 23,  R a 

83)1,921 

33)1)0^ 

81)5751 

© Extra  Practice.  Work  Set  57. 

Watch  both  the  Carrying  and  the  Borrowing 

Copy  row  1 without  the  answers.  Close  your  book  ai 
divide.  Then  open  your  book  and  check  your  answers. 

54  36,R17  17,  R4  92,  R 

1.  75)4,050  84)37341  85)1)449  63)5)841 

Copy,  divide,  and  check  in  rows  2 to  4. 

a ^ ' b c d e 

2.  54)4)914  93)7)0^/  65)2,814’^  74)4)144  68)1)02 

3.  45)2^fP7  92)5d&P*  53)3)4^  62)f690’/f%  86)1)04 

4.  94)87742  74)3)25^9  52)17300  92)3)rf 

© Extra  Practice.  Work  Set  58. 

184 

subtraction.  Since  these  lead  to  confusion  in  a 
long-division  example,  encourage  pupils  to  drop 
these  crutches.  Help  pupils  eliminate  crutches  by 
giving  timed  exercises  in  multiplication  with  carry- 
ing and  subtraction  with  borrowing. 

Book  Lesson  (page  183,  top).  Ex.  1-5:  Oral 
work.  Bottom  of  lesson:  Written  work. 

Book  Lesson  (page  183,  bottom).  Ex.  1-3: 
Written  work. 

Book  Lesson  (page  184,  top).  Top  of  lesson: 
Oral  work.  Rows  1-3:  Written  work. 

Book  Lesson  (page  184,  bottom).  Rows  1-4: 
Written  work. 


A 

Think  this: 

i 

45 — 

4+ 

84)37780 

80)370 

3 36 1 

420 

5+ 

420 

80)420 

B 

Tom 

Mary 

74«7 

54)37996 

87)67398 

3 #8 

6 0$ 

^16 

3|8 

2/6 

2(ol 

97 

Customer 

1.  Mrs.  A. 

2.  Mrs.  B. 

3.  Mrs.  C. 
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Differentiations  and  Extensions 

1.  Slower  learners  sometimes  find  it  impossible 
to  multiply  (with  carrying)  when  the  example  is  not 
written  with  the  multiplier  under  the  multiplicand. 
These  children  may  be 
encouraged  to  use  side 
work,  as  shown  in  the 
box,  to  find  the  prod- 
ucts needed. 

Even  slower  learners 
who  are  capable  of  do- 
ing examples  in  long  division  should  borrow  in 
subtracting  without  showing  the  changes  made. 


56 

Side 

work 

74)4,183 

74 

74 

3 70 

X 5 

X 6 

483 

370 

444 

444 

39 

2 .All  children  may  be  given  practice  in  estimat- 
ing whole  quotients  for  the  examples  on  page  184. 
Since  this  estimating  should  be  done  as  an  oral 
exercise,  it  is  desirable  to  divide  the  class  into  sev- 
eral groups  on  the  basis  of  proficiency  in  estimating, 
and  work  with  one  group  at  a time.  Give  each 
pupil  an  opportunity  to  think  aloud  as  he  estimates 
whole  quotients  for  one  or  two  examples.  While  one 
group  is  doing  oral  work,  other  pupils  in  the  class 
may  be  doing  their  written  division  work.  This 
estimating  will  help  pupils  avoid  unreasonable 
answers. 

3.  Extra  Practice  Sets  56,  57,  and  58  may  be 

assigned  as  needed. 


a b 

56,  R13  45 

1.  42)2)365  63)2)835 

24,  R20  12 

2.  82)1)988  73)876 

44  55 

3.  83)3)652  72)3)960 


Set  56.  2-place  apparent  quotient ; carrying,  but  no  borrowing 


c 

93,  RIO 

73)6,799 

22,  R20 

85)1,890 

45,  R8 

62)2)798 


d 

23,  R12 

35)817 

44 

31)1)364 

21,  RIO 

85)1)795 


e 

26 

53)1)378 

68,  R3 

72)4,899 

34 

51)1)734 


22,  R2 

1.  94)2,070 


12,  R22 

64)790 


22,  R9  33 

2.  84)1,857  92)3)036 


22,  R2 

3.  24)530 


32,  R4 

93)2)980 


Set  5 7.  2-place  apparent  quotient ; borrowing,  but  no  carrying 


23 

83)1)909 

32,  R39 

73)2,375 

44 

72)3)168 


12,  R12 

74)900 

21,  R6 

94)1)980 

29,  R1 

61)1)770 


32,  R24 

63)2)040 

33 

53)1,749 

34,  R22 

92)3,150 


92 

1.  32)2)944 

14 

2.  37)518 

62 

3.  84)5)208 


15 

45)675 

75 

74)5)550 

89,  R37 

90)8,047 


Set  58.  2-place  apparent  quotient ; with  carrying  and  borrowing 


35 

43)1)505 

93,  R5 

53)4,934 

42 

93)3)906 


89,  R20 

70)6)250 

42 

34)1)428 

52,  R12 

64)3)340 


94 

83)7)802 

13,  R30 

94)1)252 

18,  R38 


73)1)352 


NOTES 
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Teaching  Page  185 

Pupil’s  Objectives:  To  learn  how  to  (a)  divide 
money  numbers  by  2-place  numbers ; ( b ) interpret 
money-number  remainders  in  division  correctly 
(as  dollars,  or  as  cents). 

Background.  On  page  185  in  the  text,  the  work 
is  limited  to  finding  quotients  larger  than  9^,  so  the 
necessity  for  writing  zero  in  dime’s  place  does  not 
occur.  However,  attention  is  focused  upon  the  de- 
sirability of  writing  zero  in  dollar’s  place  when  a 
quotient  is  larger  than  9 (ft  but  less  than  $1.00,  as 
shown  in  box  A below.  Here  the  remainder,  6,  is 
interpreted  as  6 cents. 


A 

B 

$0.32,  R6f£ 

$23,  R$4 

75)$24.06 

84)$l)936 

22  5 

1 68 

1 56 

256 

1 50 

252 

6 

4 

In  box  B,  pupils  need  to  understand  that  both 
the  quotient  and  the  remainder  mean  dollars  and 
that  no  decimal  point  is  needed  in  the  quotient. 

Book  Lesson 

Ex.  1-3:  Oral  work.  As  pupils  explain  the  work 
in  box  A in  the  text,  suggest  that  they  disregard 
the  decimal  point.  After  the  quotient  has  been  de- 
rived, the  decimal  point  and  dollar  sign  may  be 
reintroduced. 

Rows  4-6:  Written  work. 


Sharing  Costs 

Dividing  money  numbers 

1.  Jim  said,  “Let’s  buy  a radio  for  our  classroom.  We  can 
a small  one  for  $26.24  and  we’ll  share  the  cost  equally.” 

“That’s  a good  idea,”  said  Sue.  “There  are  32  of  us  in 
room  and  each  share  wojilfUpe.less 
Was  Sue  right  ?Why?l'if  eS 
child  paid  $1  how  many  dollars 
would  there  bz?432 

What  was  each  child’s  share 
of  the  cost?  $26.24  32  =M2 

Explain  the  work  in  box  A. 

Why  does  the  quotient  need  a 

decimal  point  and  dollar  sign?i^ 

men* 

equ 


2.  Could  22  children  equally 


Explain  the  division  in  box  B. 
If  each  child  pays^Si^.43,  how 
much  will  be  paid  ?A  How  many 
cents  more  are  needed  ?4^How  is 
the  remainder  used  in  the  check  ?- 
Bob  said,  “Four  of  us  will 
have  to  pay  44<£  each.”  Was  he 
right  T Why}M*  = yx/* 


A 

$0.82 

Check 

32)  $26. 24 

$0.82 

25  6 

X 32 

64 

1 64 

64 

24  6 

$26.24 

B 

$0.43,  R4 

i Check 

22)$930 

88 

$0.43 

X 22 

70 

86 

66 

86 

R2dadc/id  \ 

$9.46 

JtfMatUtcb 

-»+  0.04 

oyyMUericmCdMJirt/.  $9.50 

3.  Should  Ex.  4b  have  a decimal  point  ir 


Copy,  divide,  and  check  in  rows  4 to  6. 

a b c 

40./I.R3*  4 2/ 

4.  43)$5!T9  38)$798 

$0.2/  $ 2/ 

5.  36j$T56  27)$W 

$0.11,1/3*  $ 41 

6.  47}$<E90  23]$966 


c d e 

4 0.  Z/J29*  $ O.SS  $ 0. 

73)$59.42  84)$46.20  737$55! 

$ 0.4/  4 0. (o3,R25*  $ 0. 

69)$28  29  72)$45.61  47]$!! 

4 0.(,4.m*  i 0.9S  * o. 

84)$54  10  93)$88  35  52^%AA. 


© Extra  Practice.  Work  Set  59. 
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Differentiations  and  Extensions 

1.  Slower  learners  may  need  to  review  the  divi- 
sion of  money  numbers  with  1 -place  divisors. 
Place  the  following  examples  on  the  board  and  have 
pupils  estimate  whole  quotients  orally,  then  divide 
to  find  quotients  and  remainders: 

7)$5.32  9)$754  8)$6.00  9)$3.45  6)$379 


pupils  who  continue  to  have  difficulty  in  dividing 
with  money  numbers  when  division  is  uneven. 

Set  59.  2-place  apparent  quotient;  carrying  and  borrowing; 

money  numbers 

$0.35,  R150  12,  R8  $0.34 

1 a.  43)$  15.20  b.  36)440  c.  63)$2L42 


8)$7.04  6)$400  5)$1.60  7)$6.43  4)$2l6 

2.  All  children  may  practice  estimating  whole 
quotients  for  rows  4-6  on  page  185  in  the  text. 
Follow  the  suggestions  given  for  teaching  page  184. 

3.  Extra  Practice  Set  59  is  reproduced  in  the 
next  column  with  answers.  Assign  it  as  needed  to 


24,  R3  $0.33,  R180 

d.  5471)299"  e.  74)$24.60 


$0.17 

2 a.  52)$04 


23,  R1  $0.43,  R260 

b.  5671)289  c.  64)$27.78 

$0.23,  R180 
e.  84)$19.50 


24 

d.  85)2)040 


Zero  as  a Quotient  Figure 


[O] 


B 

C 

D 

E 

40,  R2 

40,  RIO 

$0.08 

$0.05 

9)362~ 

34)1)370 

7)$056 

35)$L75 

36 

1 36 

56 

1 75 

2 

10 

SORim/a/ie'/ruronjU  oUvicbztL 

In  Ex.  A,  why  is  0 the  one’s  figure  in  the  quotient^ 

In  Ex.  B,  can  2 (ones)  be  divided  by  9r%rWhat  must  we 
in  one’s  place  in  the  quotient  to  show  this?# 

In  Ex.  C,  how  do  we  show  that  10  (ones),  the  second  partial 
end,  cannot  be  divided  by  34 

/0.  0 

What  do  we  write  as  a quotient  figure  when  a partial 
end  cannot  be  divided  by  the  divisor?# 

Would  Ex.  A to  C check  if  the  quotient  zeros  were  omitted  Wcr 
,t  on  the  board. 

What  is  the  cost  of  1 orange  if  7 cost  56<£  ^Explain  Ex.  D. 
What  is  the  cost  of  1 ruler  if  35  cost  $1.75?iTxplain  Ex.  E. 

In  Ex.  D and  E/why  can  we  not  omit  the  quotient  zeros 
Mary’s  mother  paid  $16.80  for  21  yd.  of  curtain  material. 

;he  pay  $1  a yard?A  How  much  a yard  did  she  pay  ?£#.<?# 

We  write  a quotient  figure  for  each  dividend  figure 
we  bring  down.  Sometimes  the  quotient  figure  is  0. 

bpy,  divide,  and  check  in  rows  10  to  12. 

a b c d e 

i * 0.90  <eO,R35  v Sl,R3  v SQ.R7  $0.01 

)5)$85.50  87)5)255  96)4 £9$  84)67727  57)^99 

I , » 0M5i  9/  7#  R 20  /0,R52  $0.30JM 

58)$20.45  62)5)642  56)3)940  54)592  26)$789 

! ^ $0-01  SO, Rtf  ' MfS!  1,R3  $QJA3R5* 

3)fOl  43)3)459  62)5)879  98)689  95)$40.90 


[W] 


xtra  Practice.  Work  Set  60. 
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Teaching  Page  186 

Pupil’s  Objectives:  To  learn  how  ( a ) to  divide 
by  a 2-place  number  when  there  is  a zero  in  one’s 
place  in  the  quotient;  (6)  to  write  a money- 
number  quotient  less  than  10^  with  a decimal 
point  and  dollar  sign. 


Background.  This  lesson  extends  understand- 
ings and  skills  developed  with  1 -place  divisors  to 
include  work  with  2-place  divisors.  Pupils  have 
worked  examples  requiring  one  or  more  quotient 
zeros  and  have  made  generalizations  which  may  be 
summarized  by  the  two  generalizations  given  at  the 
top  of  the  next  column. 


a.  We  must  write  a quotient  figure  for  each  divi- 
dend figure  we  use.  Sometimes  this  quotient  figure 
is  zero. 

b.  When  we  cannot  make  the  last  division  in  an  ex- 
ample, we  write  0 as  a quotient  figure  and  show  the 
final  remainder. 

If  pupils  have  formed  the  habit  of  estimating 
the  whole  quotient,  even  roughly,  by  considering 
the  number  of  places  it  should  have,  they  will  usu- 
ally write  whatever  zeros  are  required  in  the 
quotient. 

Book  Lesson.  Ex.  1-9:  Oral  work.  Rows  JO- 
12:  Written  work. 

Differentiations  and  Extensions 

1.  Slower  learners. 

a.  These  children  may  profit  from  using  repre- 
sentative materials  (bundles  of  100’s,  10’s,  and  l’s) 
to  dramatize  the  equal  sharing  of  a number  of  ob- 
jects by  a group  of  children.  In  the  work  in  the 
box,  attention  is  focused  on  the  fact  that  each  child 
receives  7 ten-bundles  and  no  ones. 

In  the  number  record,  the  7 is 
written  in  ten’s  place,  but  the  zero 
is  needed  to  show  that  7 means 
tens  and  to  show  that  no  ones 
were  given  to  any  child. 

b.  Place  the  examples  below  on  the  board. 
Slower  learners  may  first  practice  estimating  an- 
swers; then  they  may  work  and  explain  each  ex- 
ample. See  if  they  can  relate  their  estimates  and 
the  exact  answers.  Remind  them  that  a careful 
estimate  is  a good  check  on  the  reasonableness  of 
their  answers. 

7)563  6)545  7)$3.54  82)32.95  31)1,884  62)2)500 

2.  Continue  oral  work  in  estimating  quotients 
for  all  children.  Follow  the  suggestions  for  work- 
ing with  groups  mentioned  under  Differentiations 
and  Extensions  (2)  for  teaching  page  184. 

3.  More  capable  children  may  make  up  and  solve 
examples  according  to  the  specifications  below. 
When  they  have  solved  the  examples,  they  may  ex- 
change papers  and  check  each  other’s  work. 

Make  up  and  work  an  example  with  a 2-place 
divisor  in  which: 

a.  The  quotient  is  80  and  the  remainder  is  2. 

b.  The  quotient  is  the  same  as  the  divisor. 

c.  The  quotient  is  double  the  divisor. 

d.  The  divisor  is  one  third  as  large  as  the  quotient. 

e.  The  quotient  is  $0.09  and  the  divisor  is  321. 


70,  R2 
5)352 
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4.  Assign  Extra  Practice  Set  60  as  needed. 

Set  60.  Zeros  in  a 2-place  apparent  quotient 

70  $0.05,  R60  64,  R26 

1 a.  56)3^20  b.  24]$L26  c.  63)4^58 

60,  R30  $0.76 

d.  52737150  e.  73)$55.48 

30  $0.50,  R60  53 

2 a.  74)2)220  b.  82)$41.06  c.  74)3^22 

20,  R37  $0.73,  R20 

d.  38)797"  e.  82)$59.88 

Teaching  Page  187 

Pupil’s  Objective:  To  solve  a group  of  prob- 
lems that  involve  the  finding  of  the  total  cost  of 
food  for  a Science  Club  party. 

Background.  These  problems  are  similar  to 
those  which  confront  children  in  life-situations. 
They  are  challenging  because  the  facts  needed  for 
the  solution  of  some  problems  are  found  on  the  list 
in  the  picture  or  are  given  in  preceding  problems. 

Pre-book  Lesson.  Let  several  pupils  tell  about 
parties  they  have  helped  to  plan  for  clubs  or  or- 
ganizations. List  on  the  board  factors  they  needed 
to  take  into  consideration,  such  as  the  number  of 
children  at  the  party,  the  amount  of  money  avail- 
able for  food,  the  choice  of  refreshments,  and 
the  like. 

Book  Lesson.  Ex.  1-9:  Written  work. 

Differentiations  and  Extensions.  All  children 
may  participate  in  a discussion  of  the  problems 
after  they  have  been  worked.  For  each  problem, 
pupils  may  tell  what  facts  are  needed  to  answer 
the  question,  where  the  facts  may  be  found,  what 
they  are,  and  what  process  should  be  used  and  why. 

Teaching  Pages  188  and  189 

Pupil’s  Objectives:  (a)  To  review  some  im- 
portant number  meanings  and  relationships,  thg 
finding  of  estimated  and  exact  quotients,  and 
mental  computation  with  round  numbers;  ( h ) to 
gain  practice  in  written  computation  when  the 
operations  to  be  performed  are  indicated  by  words 
instead  of  by  process  signs. 


The  Science  Club  Party 

Using  data  from  other  problems 

1.  David’s  Science  Club  is  planning  a party  for  80  chile 
What  does  David’s  list  show  that  they  plan  to  serve  at  the  p; 

2.  How  many  sandwiches  will  be  needed  ?3XfO  -2 ¥0 

3.  If  one  loaf  of  bread  makes  20  sandwiches,  how  many  It 
of  bread  should  they  buy  }2¥{)  ^20  =/2 

4.  At  21<£  a loaf,  how  much  will  the  bread  cost }/2X*0.2ht 

5.  Betty  bought  8 jars  of  sandwich  spread  at  47<£  a jar.  X 

was  her  change  from  a $10  bill  7 = $3. 16 

*/0-*3.76>=*6>.2¥ 

6.  The  committee  estimated  that  one  gallon  of  ice  ci 
would  serve  20  children.  At  $2.10  a gallon,  what  will  ice  ci 

cost  for  all  the  children  at  the  party  ?J#-r20=4^z^ 

VX*2./0=% I'M 

7.  Jim  bought  9 boxes  of  cookies  with  18  cookies  in 
box.  Will  that  be  enough  so  that  each  of  the  children  can  1 
2 cookies ?<7X/f-/&2 txn&a* ; f 0X2=760;  yet 

8.  Jim  paid  $2.70  for  the  cookies.  How  much  did  a 
cost,  on  the  averag 2.70 ±9=  $0.30 

(* 

9.  Find  the  total  cost  of  food  for  the  party — the  br 

sandwich  spread,  ice  cream,  and  cookies. ^/ZJ^ 

(*3.76)  ($t.¥0)  (*2.70) 

187 

Background.  You  and  your  pupils  will  recog- 
nize these  exercises  as  the  familiar  middle-of-the- 
chapter  reviews. 

Listed  under  Book  Lesson  (page  1 9.7)  are  the  im- 
portant ideas  reviewed  in  the  exercise  at  the  top 
of  page  188  in  the  text.  For  the  important  work  on 
estimating  whole  quotients  at  the  bottom  of 
page  188,  you  may  want  to  divide  the  class  into 
groups  of  like-ability  and  assist  those  who  have 
difficulty. 

“Quick  Thinking  with  Round  Numbers”  and 
“How  Well  Can  You  Follow  Directions?”  recur 
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Can  You  Choose  the  Correct  Answer? 

Review  of  relationships  and  meanings  [O] 

lij^hich  answer  is  correct?  Prove  it  without  pencil  or  paper. 

!l.  What  is  your  change  from  a $5  bill  if  you  buy  a $3.78 

r iter?  $2.22  $8.78  1X1.22)  $3.22 

ijl|.  What  is  the  product  of  52x70?  4,036  3,064  (3,640) 

! i.  How  many  hundreds  in  all  in  50,972?  50  1509)  597 

Which  example  helps  you  tell  the  product  of  45  X 96? 

< 45  = 3,105  96  X 50  = 4,800  kl.320  45  = 96) 

' |.  Which  example  has  the  product  100  times  the  product  of 
j 527?  30  X 527  (300  X 527)  100  X 527 

it.  How  many  inches  are  there  in  5 yd.  ? 60  100  64  ll8Q) 

|.  Which  number  means  7 million?  7,000  (7,000,000)  70,000 
! |>.  Which  example  do  you  work  to  find  n in  32  X n = 384? 

||<  384  1 384  V 32)  384  - 32 

'll 

Estimating  Whole  Quotients 

Practice  in  D.  [O] 

l|.  Tom  said,  “For  Ex.  3a,  the  quotient  will  be  a number 
) yeen  20  and  30.”  Was  he  right  r How  can  you  tell }^00^0=20f 

R.  “The  quotient  for  Ex.  3b  will  be  a money  number  be- 
jjfn  60<£  and  70<£,”  said  Kate.  Do  you  agree  7 Why  '&52.00+80=$0.lt>0t 


In  rows  3 to  5,  estimate  each  whole  quotient. 


Copy,  work,  and  check  these  examples: 


a b 

l 23, R9  $ O.(o2 

I '-2)975  84)$52.08 


33, if 


* 0.2(o 


\ ’4)796  51)$43.86 

n.m  * o . is 

>3)5)945  35WJ5 


72.R53  2/ 

93) 67749  47)9§7 

2U-  05, RW 

36)864  72)4/720 

£6,1(3  . 

94) 8)087  83)6)943 


ixtra  Practice.  Work  Set  61. 


[W] 


5R-.RI3 

31)1)687 

73.R32 

74)5)434 

W 

22)968 


Quick  Thinking  with  Round  Numbers 

Mental  computation.  A.,  S.,  M.,  D.  [O] 

Do  the  work  for  rows  1 to  7 in  your  head.  Say  the  answers. 

a b c d 

L.  3 X 80  2W  $4.80  --  6 *0.t0  20  X 30600  20  times  60 1,200 

2.  350  - 150  7 X $O.4O*2.f0  360  - 40  ? 90  plus  250 3¥0 

3.  80  + 90  HO  $1.90  - $0.70^20140  + 16030070  from  390 320 

4.  5 X 402 00  $1.60  + $1.20^70  - 210/^Divide  280  by  903//0 

5.  630  v9  70  $2.00  - $1.80«40  -f-  60?  250  minus  60  M0 

6.  540  — 2303/0  $4. 90  - 1*0.10  280  - 1907090  times  70^00 

7.  £ of  400 50  i of  $3.20 *0X0  640  y-  80<P  Divide  580  by  10^0 


How  Well  Can  You  Follow  Directions? 

Cumulative  review,  A.,  S.,  M.,  D.  |W) 

Copy  and  work.  Check  each  answer. 


1.  Subtract  $8.89  from  $10.50.#*/ 

2.  Multiply  $2.89  by  5M.V5 

3.  Divide  1,656  by  8 .207 

4.  $37.15  plus  $296.75  =* 333.90 

5.  Take  496  from  10,003.7507 

6.  Multiply  98  by  26. 2,5W 

7.  Find  \ of  3,472.^% 

8.  $201.15  minus  $8.79  =*/92.36 

9.  Find  £ of  $34.20 .*3.90 
10.  Add  7|  to  4|./2 


11.  Divide  3,975  by  80.9^55 

12.  Multiply  $7.80  by  94.^753.20 

13.  Add  16f  to  25|.92l 

14.  Divide  2,116  by  92.23 

15.  Subtract  15§  from  70.5^ 

16.  400  times  $6.75  =*2,700 

17.  Take  9§  from  12^.23 

18.  Divide  6,699  by  72.94*3 

19.  Multiply  456  by  342. /55, 952 

20.  Divide  $26.64  by  1A.*0.3(p 


21-23.  Write  word  problems  using  the  numbers  in  Ex.  1 to  3 
above.  Make  a problem  for  Ex.  1 about  buying  a coat  at  a sale; 
for  Ex.  2 about  buying  material  for  a dress;  for  Ex.  3 about  the 
average  speed  of  an  airplane.# 


i* 


188- 
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throughout  the  text.  You  may  wish  to  see  the 
grouping  suggestions  given  for  end-of-chapter 
tests  on  pages  52  and  53  in  the  Manual. 

Book  Lesson  (page  188,  top).  Ex.  1-8:  Oral 
work.  This  exercise  affords  a chance  to  make  cer- 
tain that  the  pupils  understand  the  generalizations 
listed  below.  Have  the  pupils  think  aloud  as  they 
select  answers  so  you  may  check  their  thinking 
processes. 

a.  The  price  of  the  article  bought  plus  the  change 
equals  the  amount  given  in  payment.  (Ex.  1) 

b.  Writing  a zero  after  a whole  number  multiplies 
the  number  by  10.  (Ex.  2) 

c.  In  division,  the  dividend  equals  the  product  of 
the  divisor  and  the  quotient.  (Ex.  4) 


d.  Writing  two  zeros  after  a whole  number  multi- 
plies the  number  by  100.  (Ex.  5) 

e.  Writing  six  zeros  after  a number  makes  the  num- 
ber mean  millions.  (Ex.  7) 

/.  Dividing  the  product  by  one  factor  gives  the 
other  factor.  (Ex.  8) 

— — ^Answers  Not  on  Reproduced  Page  189 

21.  The  tag  on  Jane’s  new  coat  read:  “Regular 
price — $10.50;  Sale  price — $8.89.”  How  much  did 
she  save  by  buying  while  the  coat  was  on  sale? 

22.  At  $2.89  per  yard,  how  much  did  5 yards  of 
dress  material  cost  Marian? 

23.  Paul  found  that  he  had  flown  1,656  miles  in 
8 hours.  What  was  his  average  speed  per  hour? 
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Book  Lesson  (page  188,  bottom).  Ex.  1 and  2: 

Oral  work.  Rows  3-5:  Written  work.  Have  whole- 
quotient  estimates  for  the  examples  in  rows  3-5 
written  on  the  board  as  they  are  given  during  the 
oral  work.  Pupils  may  use  these  to  test  the  reason- 
ableness of  the  exact  answers  they  find  during  the 
written  portion  of  the  lesson. 

Book  Lesson  (page  189,  top).  Rows  1-7:  Oral 
work. 

Book  Lesson  (page  189,  bottom).  Ex.  1-23: 
Written  work.  Insist  that  pupils  write  a sign  for 
each  example. 

Differentiations  and  Extensions 

1 . Slower  learners  may  need  help  with  some  ex- 
amples in  the  exercise  at  the  bottom  of  page  189. 
Since  these  examples  are  arranged  in  order  of  diffi- 
culty, the  pupils  should  be  able  to  complete  the 
first  column  independently. 

2.  Only  the  more  capable  children  will  be  able  to 
complete  Ex.  21-23  (formulating  problems).  If 
time  permits,  these  pupils  may  also  write  prob- 
lems using  the  numbers  in  Ex.  4-8. 

3.  As  needed,  assign  Extra  Practice  Set  61 
(reproduced  with  answers  at  the  bottom  of  this 
page).  Extra  Practice  Set  62  (also  reproduced 
below)  is  not  referred  to  in  the  text,  but  may  be 
used  for  further  review  at  this  time. 


Teaching  Page  190 

Pupil’s  Objectives:  To  review  (a)  the  meaning  of 
fractional  unit,  proper  and  improper  fractions,  like- 
and  unlike-fractions,  and  mixed  numbers;  ( b ) the 
method  for  changing  an  improper  fraction  to  a 
whole  or  mixed  number;  (c)  the  method  for  finding 
a fractional  part  of  a group. 

Book  Lesson.  Ex.  1-10:  Oral  work.  Ex.  11- 
13:  Written  work. 

Differentiations  and  Extensions 

1 . Slower  learners. 

a.  Refer  to  these  text  pages  for  teaching  sugges- 
tions if  the  work  in  this  lesson  uncovers  pupils  who 
need  a redevelopment  of  work  with  like-fractions 
before  they  undertake  a study  of  unlike-fractions: 

Teaching  pages  101-103:  meaning  of  fractional 
unit;  like-  and  unlike-fractions 

Teaching  pages  104  and  105:  finding  fractional 
parts  of  groups 

Teaching  pages  106  and  107:  changing  fractions 
from  higher  to  lower  terms  or  vice  versa 

Teaching  pages  114-116:  improper  fractions  and 
mixed  numbers 

b.  If  necessary,  provide  these  pupils  with  in- 
dividual kits  of  fractional  parts  to  be  used  in  re- 
developing basic  concepts.  Move  as  rapidly  as  pos- 
sible to  the  picture  level  and  then  to  the  use  of 
symbols. 


Set  61.  Cumulative  review ; 2-place  divisors  with  2-place  apparent  quotients 


a 

b 

c 

d 

e 

$0.40 

30,  R14 

$0.60,  R190 

55,  R40 

$0.35 

1.  86)$34.40 

79)2,384 

57)$34.39 

83)4^605 

94)$32.90 

$0.62,  R130 

90 

$0.36,  R190 

70,  R49 

$0.35,  R250 

2.  64)$39.81 

85777650" 

54)$  1 9.63 

89Tp79 

85)$30.00 

$0.64 

80 

$0.08,  R10 

36 

$0.52,  R250 

3.  83)$53.12 

967^680 

56)$449 

92)3^12 

83)$43.41 

Set  62. 

All  difficulties  in  D.; 

2-place  apparent  quotient 

$0.34,  R60 

1.  46)$  15.70 

$60,  R$34 

87)$5,254 

34,  R16 

56TE920 

$0.52,  R320 

94)$49.20 

$46,  R$25 

93)$4,303 

$0.24 

$34,  R$8 

36,  R12 

$0.66,  R230 

$13 

2.  36]$04 

93)$3, 1 70 

83)3^00 

42)$27.95 

24)$3T2 

$0.25,  R240 

$35,  R$4 

35 

40,  R57 

$22 

3.  62)$  15.74 

74)$2,594 

34)1,190 

94)3,817 

37WI4 
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To  Bring  You  Up  to  Date! 

Readiness  for  work  with  unlike-fraclions  [O] 

abed  e fgh 

*1  sO%lf  ,f> i yCiol  /mM  sO^lb  yf>i  AsTGllo 

lf/i  yf> I ft\h  m^-\o  i 1 2i  pits 

1.  In  separate  columns,  copy  on  the  board  the  mixed  num- 
|>;Athe  improper  fractions^the  proper  fractions^ 

| 2^C^ange  each  improper  fraction  to  a whole  or  a mixed 
liber  Tell  each  time  what  you  think  in  changing. 

3.  Say  the  fractional  unit  for  each  proper  fraction  and  for 
1 improper  fraction.^ 

4.  Name  some  like-fractions  in  the  bo 

5.  Use  cut-outs  of  circles  to  stand  for  pies.  Divide  equally 

pies  among  3 people;  (3)  c.  4 pies  among  6 people/fj 

pies  among  5 people;(J-)  d.  2 pies  among  4 people .(i) 

6.  Write  fractions  on  the  board  to  show  what  part  of  a whole 
i ;ach  person  received  in  Ex.  5. 

n Ex.  7 to  10,  tell  what  fractional  part  of  the  group  each  gets 
lis  share  and  how  many  things  each  gets  when 

7.  12  apples  are  divided  equally  among  3 boys.j^o-t- ^ 

8.  16  cookies  are  divided  equally  among  8 girls 

9.  24  marbles  are  divided  equally  among  6 boys 

0.  40  pencils  are  divided  equally  among  10  boys. 7^, 

[W] 

1.  On  your  paper  draw  circles  or  squares  and  shade  parts  to 
i j each  of  the  following:  a.  f;  b.  f;  c.  f;  d.  f. 

2.  Take  192  and  find  §;72  f '•jVQ\lUl 

3.  Take  60  and  find  f ;72  %M 

190  

2.  More  capable  children  may  prepare  a poster 
showing  pictures  of  a proper  fraction,  an  improper 
fraction,  and  a mixed  number,  including  a definition 
for  each.  The  charts  below  and  in  the  next  column 
show  how  each  definition  might  be  illustrated, 
using  first  a group  of  parts,  then  a number  line. 

| is  a proper  fraction.  It  means  less  than  a whole. 
Its  numerator  is  smaller  than  its  denominator. 

0 A 

TT'I  I 1 1 I | l l l l l I I 

1 

From  0 to  A is  | . 

It  is  5 times  1 . 

8 


-■r  is  an  improper  fraction.  It  means  more  than 
a whole.  Its  numerator  is  larger  than  its  denominator. 


1 1 one-eighths  It  is  1 1 times  f'! 


If  is  a mixed  number.  It  is  the  sum  of  a whole 
number  and  a fraction. 

From  0 to  B 
above  is  1 1" 

It  is  1"  plus  | . 

l|  (colored)  = 1 +| 

NOTES 


I (colored)  = 


5 one-eighths 
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Studying  Equal  Fractions 

Changing  io  higher  or  lower  terms  [O] 

1.  In  the  equal  circles  in 
box  A,  ^ is  equal  to  -j/%. 

2.  In  changing  ^ to  twelfths, 
we  get  a smaller  fractional  unit. 

There  are  how  many  times  as 
many  pieces  as  we  had  before?^ 

We  can  write,  = -fe.” 

3.  In  changing  the  fraction 
i to  -j^,  we  have  multiphed 
both  numerator  and  denominator  (the  terms  of  by  (box  B). 

4.  When  we  change  to  -g,  we  do  just  the  opposite.  We 
divide  both  terms  of  the  fraction  ^ by  (box  C). 

5.  In  box  D,  § = 

6.  By  what  number  are  both 
terms  of  the  fraction  § multi- 
plied to  get  the  fraction  ?j 

7.  How  is  changed  to  |?v 

For  Ex.  8-15,  how  did  we  change  one  fraction  to  another? 


8. 

5X1 

5 

9. 

4X2 

8 

10. 

2X5 

10 

11. 

2X3 

6 

5X2 

10 

4X3“ 

12 

2X8“ 

16 

2X5 

10 

8-8 

1 

00 

■1- 

N> 

4 

3-3 

1 

4-2 

2 

12. 

16-8' 

“2 

13. 

10— 2 = 

“5 

14. 

12—3 

~4 

15. 

6-2“ 

3 

Rule  of  Fractions:  Multiplying  or  dividing  both 
terms  of  a fraction  by  the  same  number  changes  the 
form  but  not  the  value  of  the  fraction. 

Pupils  have  been  prepared  for  an  understanding 
of  the  Golden  Rule  of  Fractions  by  a study  of 
measurement  units  and  through  attention  to  the 
concept  of  a part,  or  fractional  unit.  For  example, 
pupils  discovered  that  the  smaller  the  unit  the 
more  units  are  needed  to  equal  a certain  amount. 
They  have  observed  that  a gallon  container  can  be 
filled  with  various  smaller  units,  such  as  4 quarts, 
8 pints,  16  cups,  or  32  half-cups. 

With  attention  directed  to  exact  relationships, 
pupils  discover  and  express  generalizations  such  as: 

a.  When  the  measurement  unit  is  made  half  as  large, 
it  takes  twice  as  many  units  to  equal  a given  amount. 

b.  When  the  measurement  unit  is  made  ^ as  large,  it 
takes  3 times  as  many  units  to  equal  a given  amount. 

c.  Multiplying  the  numerator  of  a fraction  by  2 gives 
it  twice  as  many  parts,  and  multiplying  the  denomina- 
tor by  2 makes  the  size  of  the  fractional  unit  half  as  large. 

d.  Multiplying  the  numerator  of  a fraction  by  3 gives 
it  3 times  as  many  parts,  and  multiplying  the  denomi- 
nator by  3 makes  the  size  of  the  fractional  unit  ^ as  large. 

Pre-book  Lesson 


To  higher -ferms 


3.  , 9. 

a 12 

To  lower  -terms 


In  Ex.  16  to  23,  tell  what  was  done  to  both  terms  of  the  first 
fraction  to  change  it  to  the  second  fraction.  For  Ex.  16  say, 
“To  change  § to  the  equal  fraction  we  multiply  both  terms 
of  the  fraction  § by  2.” 

16.2,1  = jg  17.  f 18.a|  = -ft  19-  * 

20.  -fTS  | 21^4  - -ft  22.  J = * 23.  J 
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Teaching  Pages  191,  192,  and  193 

Pupil’s  Objectives:  (a)  To  gain  an  understand- 
ing of  the  Golden  Rule  of  Fractions ; (b)  to  learn 
to  use  the  rule  in  changing  the  form  of  a fraction 
without  changing  its  value. 

Background.  On  pages  191-195,  pupils  con- 
tinue the  study  of  equal  fractions  which  was  started 
in  Chapter  3.  Charts  showing  families  of  fractional 
equivalents  have  been  used  up  to  this  time.  Now 
exact  relationships  between  numerators  and  de- 
nominators of  equivalent  fractions  are  discovered 
through  studying  number  records.  The  rule  cov- 
ering these  relationships  is  stated  as  the  Golden 


1.  Have  pupils  use  their  own  fraction  charts  or 
the  large  class  charts  made  during  the  study  of 
pages  108-1 1 1 in  the  text.  Select  from  these  charts 
pairs  of  equal  fractions  and  write  them  on  the 
board.  Start  a third  fraction  for  each  group,  but 
omit  either  the  numerator  or  the  denominator  for 
pupils  to  supply,  as  shown  below. 


i 

3 

2 

4 8 

2 

= 

6 “ 12 

3 — 

6 - _ 

1 

4 8 

3 

1 2 

3 

= 

12  “ 

4 — 

16  — 

1 

3 

5 

1 5 

4 

= 

12_24 

6 — 

18  - 

1 

2 

3 

6 

5 

= 

10—20 

8 — 

16  — 

1 

2 4 

4 

1 2 

6 

= 

1*2  = “ 

5 — 

15  — ' 

2.  Direct  attention  in  the  above  fractions  to  the 
relationship  between  numerators  of  equal  fractions 
and  between  denominators  of  equal  fractions.  See 
whether  pupils  will  be  able  to  make  the  generaliza- 
tion and  state  it  in  their  own  words  that  multiplying 
both  numerator  and  denominator  of  a fraction  by  the 
same  number  will  always  give  another  fraction  equal 
in  value  to  the  first  fraction. 

3.  More  capable  children  may  compare: 

a.  The  size  of  the  fractional  units  in  \ and  f-,  \ 
and  tr,  i and  and  generalize  that  multiplying  a 
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The  Golden  Rule  of  Fractions 

Why  fractions  can  be  changed  [OJ 


1.  On  the  board,  write  tKejequal  Iractionsfwe  get  when  we 
Inultiply  both  terms  of  £ by  2;  by  3;  by  4;  by  5 (circles  A to  D). 


2.  Work  as  in  Ex.  1 for  the  fraction  ^ (circles  E to  H) 


I 3.  Name  the  circles  which  prove  that  each  of  the  following 
Statements  is  true: 

When  we  multiply  both  terms  of  a fraction  by  2 we  get  an 
jiqual  fraction,  because  multiplying  the  denominator  by  2 makes 
lie  fractional  unit  ^ as  large  and  multiplying  the  numerator  by 


gives  twice  as  many  parts. Cibckd  A and  E 
When  we  multiply  both  terms  of  a fraction  by  3 we  get  an 
jual  fraction,  because  multiplying  the  denominator  by  3 makes 
le  fractional  unit  ^ as  large  and  multiplying  the  numerator  by 
gives  3 times  as  many  parts . CvuJk  B and  F 

4.  When  we  divide  both  terms  of  a fraction 
1 3 (box  I),  we  get  an  equal  fraction. 

On  the  board,  show  that  dividing  the 
nominator  by  3 makes  the  fractional  unit 
times  as  large  and  dividing  the  numerator  by  3 makes  b as 
finy  parts. 


■192 


5.  Tell  in  your  own  words  what  happens  when  you  multiply 
both  terms  of  a fraction  by  the  same  number.  [J&daAfaftivrdJkloW: 

6.  Tell  in  your  own  words  what  happens  when  you  divide 
both  terms  of  a fraction  by  the  same  number.  ( 


If  you  understood  the  work  on  pages  191  and  192,  you  will 
understand  this  very  important  Golden  Rule  of  Fractions: 

Multiplying  or  dividing  both  terms  of  a fraction  by 
the  same  number  changes  the  form  but  not  the  value 
of  the  fraction. 

The  Golden  Rule  of  Fractions  helps  us  to  change  fractions 
to  higher  terms  or  to  lower  terms  without  drawings  or  charts. 

7.  Change  § to  sixteenths  (box  J). 

Think,  “The  denominator  8 must  be  multi- 
plied by  what  to  get  the  denominator  16?” 

_2_  X 8 = 16.  When  you  know  the 
product  and  one  Jacmr^how^  do  you  find  the 
other  factor  ?A  “16  = 8 = 2 

2X8=  16.  We  must  also  multiply  the  numerator  of  § by  2. 
Now  we  have  for  § an  equal  fraction, 

8.  Change  to  thirds  (box  K). 

Think,  “The  denominator  15  must  be 
divided  by  _51  to  get  the  denominator  3.” 

15  -T-  5 = 3.  We  must  also  divide  the 
numerator,  10,  by  5 to  get  the  equal  fraction  §. 

9.  Tell  what  to  think  in  changing  each  of  the  following: 

a b c d e 

fl  _ 8 3X3  _ 9 2X4  _ JL  12  -hit  3 -Af.Z=  1 

tS  — T6  .3X4  — T2  2X5  ~ IT)  16r?-  4 TQ+T  5 


J 

2X5  _ 

10 

2X8  - 

16 

2X5 

10 

2X8 

~ 16 

K 

10 

2 

15 

- 3 

10  = 

5 2 

15  -f- 

5 3 

Write  your  work  for  these  as  in  boxes  J and  K above: 

10.  Change  to  sixteenths:  a.  §£  b.  § £ c. 

11.  Change  to  fourths:  a*  b. 
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denominator  by  2 gives  a fractional  unit  b as  large, 
multiplying  by  3 gives  a fractional  unit  3 as  large,  etc. 

b.  The  number  of  parts  in  b and  §,  and  f,  3 
and  and  generalize  that  multiplying  a numerator 
by  2 makes  twice  as  many  parts  in  a fraction,  multi- 
plying by  3 makes  3 times  as  many  parts,  etc. 

Book  Lesson  (page  191).  Ex.  1-23:  Oral  work. 

Book  Lesson  (pages  192  and  193).  Ex.  1-9: 
Oral  work.  Rows  10  and  11:  Written  work. 

Differentiations  and  Extensions 

1.  Slower  learners  may  verify  each  answer  for 
rows  10  and  11,  page  193  in  the  text,  by  reference 
to  the  fraction  charts  on  pages  108,  110,  and  111. 


2.  All  children  may  work  a readiness  exercise  in 
finding  a unit  part  and  then  a multiple  part  of  a 
group  (Ex.  a-f  below).  Next  they  may  be  guided 
to  apply  the  same  basic  method  to  changing  a frac- 
tion from  lower  to  higher  terms.  To  change  § to 
sixteenths,  pupils  may  think  this: 

1 whole  = 16  sixteenths  (yf) 

3 of  16  sixteenths  = 2 sixteenths  (j^-) 
f = 3 X 2 sixteenths,  or  6 sixteenths  ( ^),  so  f = -fe 

When  pupils  understand  this  thought  process, 
they  may  use  it  to  verify  results  found  by  using  the 
Golden  Rule  of  Fractions  to  find: 

a.  3,  then  § of  16  apples.  d.  \,  then  f of  12  balls. 

b.  3,  then  f of  20  pennies,  e.  3,  then  § of  6 books. 

c.  3,  then  § of  15  marbles.  /.  3,  then  f of  18  jacks. 
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Teaching  Pages  194  and  195 

Pupil’s  Objectives:  To  learn  (a)  how  to  ap- 
ply the  Golden  Rule  of  Fractions  for  reducing  to 
lowest  terms;  (6)  how  to  express  in  lowest  terms 
the  fractional-part  relationship  of  one  number  to 
another. 

Teacher’s  Preparation.  Bring  to  class  yard- 
long  tape  measures,  an  egg  carton,  and  a clock  dial. 

Background.  A review  of  the  following  con- 
cepts regarding  the  reduction  of  fractions  to  lowest 
terms  (pages  106  and  107  in  the  text)  is  necessary: 

a.  A fraction  is  in  lowest  terms  when  it  has  the  smallest 
numbers  it  can  have  for  its  numerator  and  denominator. 

b.  Since  the  smaller  the  number  in  the  denominator  of 
a fraction , the  larger  the  fractional  unit , we  know  that  a 
fraction  in  lowest  terms  has  the  largest  fractional  unit  it 
can  have. 

c.  The  smaller  the  number  in  the  numerator  of  a frac- 
tion, the  fewer  equal  parts  there  are  in  the  fraction. 

The  new  concepts  developed  on  page  1 94  in  the 
text  and  in  the  Pre-book  Lesson  are  these: 

d.  A fraction  can  be  reduced  to  lower  terms  only  when 
there  is  some  divisor  larger  than  1 which  will  divide  both 
terms  evenly. 

e.  When  the  divisor  for  both  terms  is  2 , we  replace 
smaller  parts  with  larger  parts  at  the  rate  of  2 for  1. 
f = f because  we  can  replace  each  group  of  two  %’s  with 

1 part , % in  size. 

f.  When  the  divisor  for  both  terms  is  3 , we  replace 
smaller  parts  with  larger  parts  at  the  rate  of  3 for  1. 
Y2  = f because  we  can  replace  each  group  of  three  yz’s 
with  1 part , \ in  size. 

Pre-book  Lesson 

1 .  Select  a group  of  fractions  like  those  below  to 
write  on  the  board. 

4 6.  _3_  _9_  4 _l_2 

6 8 10  12  5 16 

Working  with  each  fraction  in  turn,  challenge 
the  pupils  to  determine  whether  or  not  it  can  be 
reduced.  For  those  which  can  be  reduced,  show 
the  change  by  replacing  smaller  parts  with  larger 
ones  on  the  flannel  board.  For  example,  in  reduc- 
ing |,  pupils  may  show  that  each  group  of  2 sixths 
can  be  covered  by  one  part,  ^ in  size.  It  will  take 

2 thirds,  then,  to  cover  the  4 sixths.  In  this  way, 
they  will  see  that  since  thirds  are  twice  as  large  as 
sixths,  only  half  as  many  thirds  will  equal  any 
given  number  of  sixths. 

By  following  this  procedure  for  other  fractions, 
concepts  e and  / listed  above  will  be  developed. 


Reducing  Fractions  to  Lowest 

Using  the  Golden 

1.  Change,  or  reduce,  -ff  (box  A). 

Try  2 for  a divisor.  Can  12  be  divided 
evenly  by  2?  Yes.  Can  15?  No,  so  2 is  not 
the  correct  divisor. 

Try  3.  12  4- 3 = 4-  15  + 3=5  We  can 
use  3 because  it  will  divide  both  terms  evenly. 

We  say  that  the  fraction  § is  in  lowest 
terms  because  the  only  number  that  will) 
divide  both  terms  (4  and  5)  evenly  is  1. 

2.  Reduce  j-§  (box  B)  to  lowest  terms. 

Try  2 for  a divisor.  12  ^-2  = 6 16  + 2=8 

Dividing  both  terms  by  2 reduces  to  f 
which  is  in  lower  terms  than 

But  | is  not  in  lowest  terms  because  both 
terms  can  again  be  divided  by  2. 

Is  | in  lowest  terms  ?J&Why? 

3.  In  box  C,  has  been  reduced  to  lowest 
terms  in  one  step  by  using  the  largest  number 
that  will  divide  both  terms  evenly.  What 
divisor  was  used  to  do  this? 4^ 


Terms 

Rule  of  Fractions 


A 

12 

? 

15  ~ 

} 

12  4-  3 

4 

15  4-  3 

5 

B 

12 

} 

16  ~ 

} 

12  4-  2 

6 

16  4-  2 

8 

6 4-2 

3 

8 -r-  2 = 

- 4 

12  4-  4 
16  4-  4 


To  reduce  a fraction  to  lowest  terms,  divide  both 
terms  by  the  largest  number  that  will  divide  both 
terms  evenly. 

(cMcled/deflour) 

4.  Tell  which  fractions  below  are  in  lowest  termsAand  whj 


Copy  and  reduce  to  lowest  terms  all  of  the  following  fracti 
which  can  be  reduced: 


s-  i Ai  m 
*•  m E m 


d e f g h 

© li  At  G%! 

M?  Mi  At  Mi  Mj 


194 


2.  When  pupils  understand  the  generalization 
on  page  194  of  their  texts,  they  will  see  that  frac- 
tions like  yq  and  % cannot  be  reduced  because  there 
is  no  single  number  by  which  both  numerator  and 
denominator  can  be  divided  equally. 

3.  As  pupils  continue  reducing  fractions,  sug- 
gest that  a systematic  progression  of  trial  divisors 
will  usually  help  them  to  work  faster  than  random 
guessing  will.  If  it  is  not  immediately  obvious  to 
them  what  divisor  should  be  used,  they  should  try 
2 first,  then  3,  and  so  on,  until  they  locate  the  one 
which  will  give  the  fraction  in  lowest  terms. 

Book  Lesson  (page  194).  Ex.  1-4:  Oral  work. 
Rows  5 and  6:  Written  work. 
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Finding  What  Part  One  Number  Is  of  Another 

Reducing  when  the  fraction  is  a measure  [O] 


pjOTOiOiOiO 

OlOiOiOiOlO 


B 

OOOiOOO 

c 

O OiO  OiO  O 

oooiooo 

OOlOOiOO 

2 h-  2 

,2  + 2 


dozen 


3+3 
12  h-  3 


4-5-4  1 , 

l2T4-3d0“” 


1.  How  many  oranges  in  1 dozen  ?/2l  orange  is  ^ of  a dozen, 

ir  2 oranges  are  ^ of  a dozen  (picture  A).  so  2 oranges 

e ^ of  a dozen. 

2.  Three  oranges  are  what  part  of  a dozen  (picture  B)?? 

3.  Four  oranges  are  what  part  of  a dozen  (picture  C)?j 

4.  Draw  12  circles  on  the  board  and  shade  some  of  them  to 
ow  what  part  of  a dozen  you  buy  if  you  buy  10  oranges 


5.  Under  your  drawing,  write  a frac- 
m and  reduce  it  to  lowest  terms,  as  for 
to  C above,  jj  ={f 

6.  One  yard  equals  in.  What 
rt  of  a yard  is  1 in.  (box  D)?%9  in.?^ 


! 7.  What  part  of  a yard  is  12  in.?j 
in.? 2 24in.?J-  27  in.?^  Write  your 
rk  on  the  board,  as  in  box  D. 

8.  Check  your  work  for  Ex.  7 by 
ding  a 36-inch  tape  measure  into 
.ves,  thirds  and  fourths. 


i 9.  One  hour  = _4 0_  min.  What  part 
jan  hour  is  1 min.  (box  E)?s&15  min.?^ 
min.  ?6  20  min.  ?J  30  min.  ?i  40  min.  ?j 


10.  What  part  oj  $16  is  $l?/i  $2?r 
>i  $8 ?f  $12? v $14?? 


Extra  Practice.  Work  Set  63. 


!“•  “36yd- 

9in.  = ^yd„ 

or  £ yd. 

9-5-9  _ !_ 

36  -5-  9 ¥ 


1 min.  = -77.  hr. 
oU 

. 15, 

15  min.  = hr., 


or  4 hr. 


15  + 15  / 

60-5-15  # 


each  numerator  and  denominator.  Have  pupils  tell 
the  meaning  of  each  divisor.  To  reduce  write 
“5-1-5  1” 

IQ  . - = ^ To  explain  the  divisor,  5,  pupils 

should  say  “Small  parts  are  replaced  by  larger  parts 
at  the  rate  of  5 small  parts  for  1 large  part.” 

b.  Repeat  the  above  step  for  the  following  frac- 
tions and  let  pupils  verify  the  reductions  by  refer- 
ence to  the  charts  on  pages  108,  110,  and  111  in 
the  text: 

2 4 6 _g_  __8_  1_0  __8_  14  __6_  1_2 

12  12  T2  16  16  16  10  16  10  16 

2.  Help  all  children  to  understand  that  if  the 
denominator  is  double  the  numerator,  as  in  the 
value  of  the  fraction  is  \\  if  the  denominator  is 
3 times  the  numerator,  as  in  jg,  the  fraction  can 
be  reduced  to  ^ ; and  so  on. 

3.  More  capable  children  may  be  asked  to  write 
the  work  for  Ex.  7,  9,  and  10  on  page  195  in  the 
text  before  it  is  discussed  orally  or  worked  on  the 
board. 

4.  Extra  Practice  Set  63  may  be  assigned  as 
needed. 


Set  63.  Reducing  fractions  to  lowest  terms 

Reduce  to  lowest  terms  all  fractions  which  can 
be  reduced. 


a 

b 

C 

d 

e 

f 

S 

h 

8 

4 

4 

1 

10  1 

15 

3 

8 

2 

5 

9 

3 

T T~6 

1 0 

5 

12 

3 

30  3 

25 

5 

20 

5 

6 

1 5 

5 

o 12 

2 

7 

7 

1 

3 1 

1 O 

5 

1 2 

2 

1 9 

1 5 

5 

T8 

3 

8 

2*8 

4 

9 3 

14 

7 

30 

5 

24 

1 8 

6 

o 2 7 

3 

20 

4 

7 

5 1 

25 

5 

2 

1 

1 1 

14 

2 

*>•  T6 

4 

2~5 

5 

9 

10  2 

30 

6 

12 

6 

1 2 

21 

3 

195 


NOTES 


Book  Lesson  (page  195).  Ex.  1-10:  Oral  work. 
In  Ex.  1-5,  use  an  egg  carton  to  help  pupil  visual- 
ize fractional  parts  of  a dozen.  Use  a 36"  tape  meas- 
ure for  Ex.  6,  7,  and  8.  Use  a clock  dial  for  Ex.  9. 

Differentiations  and  Extensions 

1 . Slower  learners. 

a.  Write  on  the  board  the  following  fractions  and 
have  pupils  reduce  them  to  lowest  terms  by  refer- 
ring to  the  divided  circles  at  the  top  of  page  192 
in  the  text: 

25344253 

4T09T286T56 

As  each  fraction  is  reduced  to  lowest  terms,  write 
the  complete  record  by  showing  the  divisor  for 
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Candy  Eggs  for  Easter 

A . and  S.  of  mixed,  numbers  [W] 

1.  Susan  is  buying  a large  chocolate  Easter  egg  for  45<£  and  a 
small  one  for  20<£.  Find  her  change  from  a dollar  bill^O.dS' 

2.  The  clerk  told  Susan  that  a tray  of  the  large  chocolate 
eggs  weighs  15  pounds  and  a tray  of  small  ones  weighs  6|  pounds. 
What  is  the  difference  between  these  weights  ‘titif.JJk 

3.  Does  the  tra^of^ large  eggs  weigh  more  or  less  than  two 
trays  of  small  eggs  How  much  more  or  less? 

4.  The  average  weight  of  the  medium-sized  chocolate  Easter 
eggs  is  9|  ounces  and  of  the  large  ones  is  14|  ounces.  How 

1 much  heavier  on  the  average  is  a large  Easter  egg  than  a medium- 
' sized  one?-^< 

5.  Henry  bought  a medium-sized  egg  weighing  10  ounces 
and  a small  egg  weighing  ounces.  Together  they  weighed  how 
many  ounces  ?/6  oj,. 

6.  How  much  more  did  one  of  Henry’s  Easter  eggs  weigh 
than  the  other  }3yoy. 

7.  Mrs.  Ames  bought  3 large  chocolate  eggs  at  45<£  each, 

1 2 medium-sized  ones  at  28 <£  each,  and  4 small  ones  at  20<£  each. 

How  much  did  she  have  to  pay  for  the  Easter  eggs  she  bought  ?v 

*2.7/ 


196 

Teaching  Page  196 

Pupil’s  Objective:  To  gain  practice  in  solving 
problems  which  contain  one  or  more  steps  and 
which  involve  the  addition  and  subtraction  of 
mixed  numbers. 

Book  Lesson.  Ex.  1-7:  Written  work. 

Differentiations  and  Extensions 

1.  More  capable  children  may  be  assigned  this 
set  of  problems  to  read  and  work  without  any 
teacher  assistance.  Then  they  may  be  asked  to  for- 
mulate and  work  similar  original  problems. 


2.  Slower  learners  may  first  read  and  work  each 
problem  using  only  the  whole  number  part  of  each 
mixed  number.  Next  they  may  round  each  mixed 
number  to  the  nearest  whole  number  and  find  an- 
swers. Finally,  they  may  solve  each  problem  using 
the  given  numbers. 

Teaching  Pages  197,  198,  and  199 

Pupil’s  Objectives:  To  learn  ( a ) the  meaning 
of  the  term  “common  denominator”;  ( b ) how  to 
find  common  denominators;  (c)  how  to  add  re- 
lated unlike-fractions. 

Background.  From  the  time  pupils  first  added 
and  subtracted  groups,  they  learned  that  only  like- 
things  could  be  added  or  subtracted.  They  learned 
that  if  unlike-things  were  to  be  added,  it  was 
necessary  to  think  of  some  classification  common 
to  both.  For  example,  7 roses  and  4 daisies  must 
be  thought  of  as  7 flowers  and  4 flowers  for  the 
purpose  of  adding. 

In  working  with  units  of  measure,  pupils  again 
found  that  only  like-units  could  be  added.  To  add 
unlike-units,  they  were  led  to  make  some  change 
so  that  all  were  expressed  in  the  same  unit,  as  in 
these  illustrations: 

a.  2 gal.  + 3 qt.  = 8 qt.  + 3 qt.  = 11  qt. 

b.  2 ft.  + 7 in.  = 24  in.  + 7 in.  = 31  in. 

In  preparing  to  add  unlike-fractions,  pupils  find 
that  the  same  basic  principle  holds.  To  add  halves 
to  eighths,  we  must  change  halves  to  eighths  and 
then  add  eighths  to  eighths.  However,  adding 
unlike-fractions  differs  from  adding  measures  in 
one  respect.  In  adding  fractions,  the  change  is 
always  in  one  direction — from  larger  to  smaller 
parts.  In  adding  or  subtracting  measures,  the 
change  may  be  in  either  direction.  To  add  6 yd. 
to  9 ft.,  we  may  think,  “6  yd.  = 18  ft.  18  ft.  + 9 ft. 
= 27  ft.,”  or  we  may  think,  “9  ft.  = 3 yd.  3 yd. 
+ 6 yd.  = 9 yd.” 

The  concept  of  related  fractional  units  (and, 
hence,  related  fractions)  is  introduced  on  page  199 
in  the  text.  The  units  \ and  are  related  be- 
cause the  smaller  unit  (-jV)  will  measure  the  larger 
unit  (5)  an  even  number  of  times.  This  is  an- 
other way  of  saying  that  -ft  can  be  a common 
fractional  unit. 

From  the  charts  on  page  199  pupils  find  many 
pairs  of  related  fractional  units.  By  studying  the 
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denominators  pupils  sense  the  fact  that  two  frac- 
tions are  related  when  the  larger  denominator  can 
be  divided  by  the  smaller  denominator  without  a 
remainder.  A study  of  unrelated  fractional  units, 
such  as  ^ and  ^ and  -5-  etc.,  is  postponed  until 
Chapter  6 of  Grade  5. 

Pre-book  Lesson  (page  197) 

1.  As  preparation  for  adding  unlike-fractions, 
review  the  addition  and  subtraction  of  measures 
when  it  is  necessary  to  change  from  larger  to 
smaller  units.  Ask  pupils  to  work  the  following, 
always  making  changes  in  one  direction — from 
larger  to  smaller  units: 

a.  Betty  spent  all  but  4 days  of  her  3-week  vacation 
at  a lake.  How  long  was  she  at  the  lake? 

b.  Mother  has  used  3 pints  out  of  a 2-gallon  can  of 
maple  syrup.  How  much  maple  syrup  is  left? 

c.  Sally  has  2 yards  of  binding  in  one  piece  and  an- 
other 20-inch  piece  of  the  same  kind.  Does  she  have 
enough  to  bind  a square  mat  24  inches  on  a side? 

As  pupils  work  the  above  problems,  make  cer- 
tain they  understand  that  larger  units  had  to  be 
changed  to  smaller  units  in  order  to  have  a unit 
common  to  both  quantities.  Introduce  the  ter- 
minology common  unit  of  measure. 

2.  Next,  ask  pupils  to  work  these  examples: 

a.  £ yd.  + i yd.  = _?  _ b.  \ yd.  + $ yd.  = _?  _ 

c.  \ yd.  + i yd.  = _?  _ d.  % yd.  + £ yd.  = _?  _ 

For  reference  purposes,  make  available  class 
fraction  charts  like  those  on  pages„L08,  1 10,  and' 
111  of  thejtext.  Discuss  and  evaluate  different 
methods  for  working  the  examples. 

3.  Place  on  the  board  a record  of  the  pupils’ 
thinking.  The  records  will  probably  resemble 
these: 


Can  We  Add  Unlike-Fractions? 


Changing  to  the  same  fractional  unit  [O] 

1.  The  pie  tin  in  picture  A has  g of  a cherry  pie  and  §-  of  a 
lemon  pie  in  it.  How  much  pie  in  all  is  that  tj  Can  you  tell  by 
looking  at  picture  A?  %r 

In  picture  B,  what  has  been  done  to  the  half  cherry  pie 

When  the  cherry  pie  in  the  tin  is  cut  into  eighths,  both  kinds 
of  pie  can  be  measured  by  the  same  fractional  unit,  which  is 
Then  we  can  count  or  add  like-fractions,  of  pie. 

I (pie)  + i (pie)  = f (pie)  in  all. 


2.  Use  the  colored  parts  of  circles  C and  D above  to  explain 
the  addition  in  box  E. 

Can  the  fraction  <y  be  changed  to 
i’s?  Yes,  h=i- 

Now  with  ^ as  the  fractional  unit 
for  both  fractions,  we  can  add. 

I + i = I ’ or  #• 

3.  In  box  F,  we  want  to  add  two 
ty’s  and  five  ^’s. 

Are  | and  § like-fractions  ?%?Which 
has  the  smaller  fractional  unit  ?§  Can 
iy’s  be  changed  to  ^’s?  Yes,  ^ = §, 
so  f = # 

When  both  fractions  have  the  same  fractional  unit,  we 
can  add.  Explain  the  addition  in  box  F. 

Fractions  which  do  not  have  the  same  fractional 
unit  cannot  be  added.  They  must  be  changed  so  that 
they  do  have  the  same  fractional  unit. 

197 


Book  Lesson  (page  197).  Ex.  1-3 : Oral  work. 


a.  i = i;  i + i = i M = lul  + i = 1 Book  Lesson  (page  198)*  Ex-  1~11:  °ral 

= + i = | d.  ^ = = t work. 


Have  pupils  name  the  fractional  unit  which  is 
common  to  both  fractions  in  each  example.  Help 
them  to  generalize  that  the  smaller  of  the  units 
becomes  the  common  unit  and  that  larger  units  are 
changed  to  smaller  units  in  much  the  same  way 
that  standard  units  of  measure  are  changed. 

4.  To  provide  pupils  with  varied  experiences  in 
changing  larger  to  smaller  fractional  units,  the  text 
on  pages  197-198  utilizes  drawings  of  pies  and 
circles.  This  approach  may  be  more  effective  for 
some  pupils. 


Book  Lesson  (page  199).  Ex.  1-6:  Oral  work. 
Rows  7 and  8:  Written  work. 

Differentiations  and  Extensions 

1.  Slower  learners  may  cut  different  colored  pa- 
per plates  into  fractional  parts.  Then  they  may 
compare  the  sizes  of  different  colored  parts  and 
cut  the  larger  ones  so  that  they  can  combine  parts. 
For  example,  to  add  f and  f (Ex.  8,  page  198),  the 
pupil  may  cut  a green  circle  into  eighths  and  a red 
circle  into  fourths.  Then,  placing  together  3 green 
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What  Is  a Common  Denominator? 

Changing  unlike-fraclions  [O] 

Tell  which  picture  shows  each  of  Ex.  1 to  4 below.  Explain 
how  the  picture  shows  the  change  to  be  made  in  the  example 
before  the  fractions  can  be  added. 


!•  3 — §B  2.  g — g A 3.  g — gD  4.  4 — iC 

+&  = g +i  = 1(31  +§  = +i  = & 


5.  In  each  of  Ex.  1 to  4 above,  which  fraction  was  changed — 
the  fraction  with  the  larger  fractional  unit  or  the  one  with  the 
smaller  fractional  unit? 


One  day  Mary,  Betty,  and  Nancy  wore  red  dresses.  They 
had  one  thing  in  common,  the  color  of  their  dresses. 

Bob,  Tom,  and  Jim  collect  stamps.  They  have  something  in 
common,  their  interest  in  collecting  stamps. 

6.  Tell  some  interest  that  you  have  in  common  with  a friend. 
In  Ex.  1 above,  ^ is  changed  to  §.  Then  the  denominator,  6, 

is  common  to  the  fractions  § and  i,  and  the  common  fractional 
unit  is 

7.  Tell  the  common  denominator  and  the  common  fractional 
unit  in  Ex.  2 to  4 above  and  in  Ex.  8 to  11  below 


On  the  board,  copy  and  finish  the  following: 

8.  1 = 1 9.  i = f 10.  | = I 11.  i = | 

+§  = § +i  = l H = l +f  = f 

EB  i =if  0 . S3  ?=/9:  SB  i 

198 


Finding  Common  Denominators  from  Charts 

Related  fractional  units 

1.  In  chart  A,  the  fractional  units  for  the  different  rows  ai 
related.  This  means  that,  in  changing  to  a smaller  fraction; 
unit,  halves  can  be  changed  to  fourths  or  to  JA.  or  to  TLA. 

2.  Also,  fourths  can  be  changed  to  eighths  or  to  Ifc’A. 

3.  Eighths  can  be  changed  to  lb. A. 

4.  How  do  the  denominators  show  that  the  fractional  unii 
for  these  fractions  are  related?  (Jee/%1 

Helper:  Can  16  be  divided  evenly  by  8? 

5.  Chart  B shows  that  thirds  can  be  changed  to  X4-  or  At 
Can  halves  be  changed  to  T^-’s?^to  ^’s  ?|^to  ^’s  YHc 

6.  In  box  C,  we  can  change  \ to  Then  both 
fractions  and  r&)  have  the  smaller  fractional 
unit  (tb)-  The  common  denominator  is  -Ucl. 

What  is  the  sum?^How  do  we  find  it 


c 

i = re 


V£- 

Copy  and  add.  Write  the  work  as  in  box  C.  Use  the  chart 
if  you  need  to  in  changing  to  common  denominators. 


7. 


a 

b 

c 

d 

e 

f 

g 

h 

i 

i 

h 

h 

1 

T1 

+i 

+g 

+ T6 

+1 

+TS 

+1 

+i 

+1 

t 

7§ 

2 

if 

7 

7 

_ 7 

2 

T2 

T2 

T6 

h 

T2 

TS 

h 

+tk 

+?  . 

+ ¥ 

±4 

±h_ 

+h 

±4 

f 

7H 

it 

ii 

7Z 

3 
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eighths  and  3 red  fourths,  he  should  think,  “Since 
I can’t  add  parts  which  are  different  sizes,  I will 
make  2 eighths  from  each  of  the  red  fourths.” 

After  he  does  this,  he  will  have  6 red  eighths 
where  he  formerly  had  3 red  fourths.  This  change 
should  be  shown  in  the  number 
record,  as  in  box  A.  Then  he  can 
add  the  6 red  eighths  and  the  3 
green  eighths,  making  f in  all. 

By  fitting  together  the  fractional 
parts,  he  will  have  1 whole  and  1 eighth  left  over. 
This  also  should  be  shown  in  the  number  record. 

2.  More  capable  children  may  work  the  examples 
in  the  next  column,  changing  each  fraction  to  a 
smaller  unit  of  measure,  as  for  Ex.  b in  box  B. 


a b c d e 

| ft.  § yd.  f lb.  ^ hr.  \ doz. 

+ 2 ft-  + I yd.  + t lb.  + f hr.  + j doz. 


B 

f yd.  = | yd.  Check  § yd.  = 24  in. 

jyd.  = | yd.  & yd.  = 6 in. 

| yd.  = 30  in.  30  in.  = f yd. 


3.  Extra  Practice  Set  64,  which  is  not  referred 
to  in  the  text,  may  be  assigned  as  needed.  This  set 
is  reproduced  with  answers  at  the  top  of  page  207. 
Slower  learners  will  probably  have  to  use  charts  in 
changing  the  fractions,  but  more  capable  children 
should  have  no  difficulty. 
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Set  64.  Changing  fractions 
What  is  missing?  Draw  diagrams  for  Ex.  la 
and  4a. 

a b c d 


Teaching  Pages  200  and  201 


Pupil’s  Objectives:  (a)  To  learn  how  to  add 
< three  related  unlike-fractions;  ( b ) to  learn  how  to 
subtract  related  unlike-fractions;  (c)  to  gain  in- 
creased understanding  of  the  term  common  denom- 
inator; (d)  to  maintain  skill  in  dividing  by  1-  and 
2-place  divisors. 

Background.  The  addition  examples  on  page 
200  in  the  text  are  more  difficult  than  those  on 
preceding  pages  because  some  of  the  examples 
have  three  addends  and  because  when  there  are 
only  two  addends,  both  are  multiple  fractions. 

Pupils  should  realize  that  a common  denomi- 

Inator  is  one  which  can  be  divided  evenly  by  each 
of  the  other  denominators.  However,  pupils  often 
memorize  this  statement  and,  therefore,  develop  no 
real  understanding  of  the  meaning  of  a common 
denominator.  Pupils  need  to  interpret  it  as  the 
denominator  of  the  fractional  unit  which  will 
measure  each  of  the  fractions  to  be  added  or  sub- 
tracted an  even  number  of  times. 

Dramatization  with  objective  materials  and  the 
actual  application  of  a measurement  unit  provides 
the  best  method  for  helping  pupils  to  gain  a genu- 
ine understanding  of  a common  unit  of  measure. 

Pre-book  Lesson 

1.  As  a preparation  for  adding  three  related 
unlike-fractions,  discuss  the  following  examples: 

a.  1 gal.  + 3 qt.  + 1 pt.  = _?  _ pt.  1 gal.  = 8 pt. 

3 qt.  = 6 pt. 

1 pt.  = 1 pt. 

15  pt. 


Adding  Unlike-Fractions 

Related  fractions 

1.  Try  to  answer  the  questions  below  which  Miss 
Hill  asked  Carl  about  Ex.  A.  (JeeJci) 

“What  is  the  fractional  unit  for  each  fraction?” 

“Which  fractional  unit  is  smallest,  or  £?” 

“How  do  you  know  that  \ and  | are  related  to 
the  smallest  fractional 

“Why  shall  we  have  to  make  changes  so  that  all  the  fractions 
will  have  the  smallest  fractional  unit  ? 

“What  number  will  be  the  common  denominator?’^ 


2.  Box  B shows  what  Carl  wrote  and  thought  in  adding  the 
fractions  in  box  A. 

Tell  what  Carl  thought 
to  change  § to  ff;  to 
change  f to  ff . 

Now  explain  the  addi- 
tion in  box  B.  Check  by 
adding  the  fractions  upward. 


Think: 


7 

8 

2X7 

14 

TO 

— 5 
~ 16 

2X8 

16 

+1 

= ft 

4X3 

12 

4X4“ 

16 

To  add  fractions  which  are  unlike  but  related, 
change  to  like-fractions  having  the  smallest  of  the 
given  fractional  units. 


[W] 


Copy 

and  add. 

Give  all  sums  in  best  form. 

a 

b 

c 

d 

e 

f 

g 

h 

3.  f 

TO 

3 

4 

§ 

l 

a 

4 

TO 

7 

~5 

+TO 

±1 

+TO 

±M 

±1 

+1 

Itc 

/;# 

/i 

Ito 

If 

4-  * 

I 

f 

3 

5 

7 

TO 

1 

h 

if 

7 

8 

i 

TO 

i 

TO 

±1 

+A 

+i 

±i_ 

+TO 

±L 

±1 

2r 

Hk 

//f 

/f 

2% 

2Z 

2/i 
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b.  2 yd.  + 2 ft.  + 9 in.  = _?  _ in.  2 yd.  = 72  in. 

2 ft.  = 24  in. 

9 in.  = 9 in. 

105  in. 

In  the  discussion,  direct  attention  to  the  fact 
that  the  larger  units  in  each  example  were  changed 
to  the  smallest,  or  the  common,  unit  of  measure. 

2.  Use  the  following  exercise  for  oral  practice  in 
changing  from  larger  to  smaller  units: 


a.  change  to  sixteenths: 

8 

3 

4 

5 

8 

7 

8 

b.  change  to  tenths: 

2 

5 

1 

2 

3 

5 

4 

5 

c.  change  to  twelfths: 

2 

3 

1 

4 

5 

6 

3 

4 

d.  change  to  fifteenths: 

3 

5 

* 

2 

3 

4 

5 

(' Continued  on  page  208,  second  column ) 
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Subtracting  Unlike-Fractions 

Related,  fractions  [O] 

1.  Julie  had  § yd.  of  ribbon.  She  used  i yd.  for  a bookmark. 
How  much  ribbon  was  left? 

Only  like-fractions  can  be  subtracted.  Are  f 
and  g like-fractions  or (unlike^-fr actions  ? 

Which  fraction  do  we  change  so  both  fractions 
will  have  the  same  fractional  unit  ?f  Then  what 

will  be  the  common  denominator Explain  the  subtraction. 
JiaddoTuJwMMm  made/  atofee/,  j<tm^ 

Tell  what  you  think  to  subtract  in  row  2. 

abcdefgh 

2.  I if  if  if  if  if  I hi 

-if  zA  zA  zA  zA  zA  ~if  ~tr 


[W] 

Copy  and  subtract.  Express  the  remainders  in  best  form. 


3. 

§ 

A 

1 1 
T2 

2 

7 

TO 

2 

3 

3 

4 

\ 

t 

i_ 

j 

1 

2 

k 

3 

4 

A 

3 

5 

75 

5 

TS 

5 

8 

f 

4. 

£ 

s 

4 

5 

i 

A 

T6 

7 

To 

ii 

A 

i 

5 

16 

7 1 

4 

2 

T2_ 

k 

A 

W 

4- 

7U 

1- 

5-6 

i.  Copy 

rows  3 and  4 and 

add  this  time.K 

Finding  11  in  Division  Examples 

[O] 

In  « 

column 

a below, 

tell  what  you  think 

. to  find  n. 

1. 

56 

a 

- 7 = 

S 

n 

] 

480  4- 

b^5 

268 

-4  n = 

67 

2. 

54 

9 

a-  n = 

6 

476  4- 

( 'oft 

7 = n 

1,782  4-  n = 

= 22 

3. 

42 

+ 6 = 

7 

n 

224  4- 

#=4 

219 

J 

-4  n = 

73 

4. 

63 

7 

-T-  n = 

9 

448  4- 

8=1? 

1,968  4-  82 

24 
= n 

[W] 

Do  the  work  to  find  n in  columns  b and  c. 
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★Answers  Not  on  Reproduced  Page  201 

5.  Adding  in  row  3 

a.  ¥ = If  b.  t = li  C.  H = 1*  d.  n = If 

e.H  f.f§=l*  g.M  = l*  h.V  = lf 


6.  Adding  in  row  4 

a.  i = H b.  H = ItV  c.  H = Iro  d.  tf  = 1* 

e-  « = If  f-  ft  = 1A  g.  H = 1A  h.  H = If 


3.  Provide  oral  practice  in  selecting  common  de- 
nominators by  asking  pupils  to  tell  the  common 
fractional  unit  and  the  common  denominator  to  use 
in  adding  or  subtracting 

a.  halves,  fifths,  and  tenths. 

b.  fourths,  halves,  and  eighths. 

c.  sixteenths,  halves,  and  eighths. 

d.  thirds,  twelfths,  and  fourths. 

e.  twelfths,  sixths,  and  halves. 

/.  thirds,  fifteenths,  and  fifths. 

g.  fourths,  sixteenths,  and  eighths. 

Book  Lesson  (page  200).  Ex.  1 and  2:  Oral 
work.  Rows  3 and  4:  Written  work. 

Book  Lesson  (page  201,  top).  Ex.  1 and  2: 

Oral  work.  Rows  3 and  4:  Written  work. 

Book  Lesson  (page  201,  bottom).  Rows  1-4: 
Oral  work.  Bottom  of  the  lesson:  Written  work. 

Differentiations  and  Extensions 

1.  Slower  learners  may  need  to  continue  using 
fractional  parts  of  objects.  Larger  parts  should  be 
cut  into  parts  the  size  of  the  smallest  unit  before 
combining  is  attempted. 

These  pupils  should  be 
guided,  however,  to  move  to 
a more  abstract  level  as  soon 
as  possible.  If  they  imagine 
they  are  cutting  up  parts,  the  thought  pattern  for 
the  example  in  the  box  might  be: 

“There  are  parts  of  three  sizes — fourths,  halves,  and 
eighths.  Eighths  are  the  smallest.  I can  cut  both 
fourths  and  halves  into  eighths;  then  I can  count  the 
eighths.  5 can  be  cut  into  f,  so  f will  make  f . f can 
be  cut  into  f . I must  rewrite  i under  the  other  eighths. 
Then  I must  add  all  the  eighths,  6 and  4 and  1=11. 

li  - 13” 

8 — a8- 

2.  More  capable  children  may  work  the  following 
exercise  to  review  the  facts  in  the  tables  of  meas- 
ures and  to  give  practice  in  changing  fractions  to 
lowest  terms: 

Express  as  a fractional  part 

a.  of  a pound:  3oz.;  8oz.;  12  oz.;  9 oz. 

b.  of  a week:  3 days;  6 days;  4 days;  \ day 

c.  of  a dozen:  2 things;  5 things;  8 things;  10  things 

d.  of  a yard:  4 inches;  12  inches;  27  inches;  3 inches 

e.  of  a gallon:  1 qt. ; 3 pt. ; 3 qt. ; 5 pt. 

/.  of  a foot:  6 in.;  2 in.;  8 in.;  10  in. 

g.  of  a year:  3 mo.;  5 mo.;  6 mo.;  10  mo. 

3.  Extra  Practice  Sets  65  and  66  (reproduced 
on  the  next  page)  may  be  assigned  as  needed. 
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: Set  65.  Addition  of  related  unlike-fr actions;  sum  less  than  1 


Add. 

Give  answers 

in 

best  form. 

a 

b 

C 

d 

e 

f 

g 

h 

1 3. 

1.  4 

l 

j 

7 

3 

1 

1 

? 

5 

1 6 

2 

1 6 

2 

3 

T¥ 

TT 

ft 

4 

To 

8 

T2 

TZ 

1 T 

1 

T~ 

TT 

3 

6 

7 

6 

16 

3 

10 

16 

5 

16 

12 

12 

2.! 

3 

7 

3 

9 

5 

9 

1 

? 

1 6 

To 

1 6 

6 

1 6 

1 0 

FT 

T2 

£ 

\ 

1 

4 

T5 

¥ 

3 

5 

~r 

5 

9 

4 

13 

11 

11 

7 

10 

6 

16 

5 

16 

12 

16 

10 

Set  66.  Addition  of  related  unlike-fractions ; sum  more  than  1 

Add. 

Give 

answers 

in 

best  form. 

*•  3 

3 

4 

5 

9 

1 1 

3 

4 

4 

3 

¥ 

1 0 

T2 

8 

¥ 

5 

1 1 

3 

3 

2 

2 

5 

7 

n 

T6 

TO 

T¥ 

5 

3 

1 6 

FT 

*16 

1 To 

13 

16 

iJ_ 

M0 

lf2 

11 

16 

n 3 

3 

7 

3 

3 

2 

1 3 

2*  ¥ 

4 

1~2 

8 

5 

8 

3 

1 6 

3 

1 6 

T2 

3 

4 

T6 

To 

4 

TT 

¥ 

9 

16 

*3 

If  1 

if 

l16 

9 

10 

lf2 

ll 

M6 

Teaching  Page  202 

Pupil’s  Objectives:  ( a ) To  apply  skills  in  sub- 
tracting related  unlike-fractions  to  problems  in- 
volving comparisons  of  measures ; (b)  to  learn  how 
to  estimate  sums  in  adding  three  fractions;  ( c ) to 
gain  proficiency  in  adding  three  fractions. 

Teacher’s  Preparation.  Have  available  foot 
rules,  a clock  dial,  and  a kitchen  scale. 

Background.  The  exercises  on  this  page  are 
! excellent  for  testing  the  pupil’s  understanding  of 
: fractions  and  his  ability  to  judge  their  values.  In 
(' Continued  on  page  210 ) 


Comparing  Fractions  That  Are  Measures 

Unlike-fractions  [W] 

Write  your  work  to  find  the  following  differences: 

1.  Which  is  heavier  and  how  much  heavier — a grapefruit 
weighing  lb.  or  one  weighing  ^ lb. ?/6  " ^ = ^ 

Helper.  These  unlike-fractions  must  be  expressed  with  the 
same  fractional  unit  before  you  can  compare  them  easily. 

2.  Who  lives  farther  from  the  beach  and  how  much  farther — 
Tom  who  lives  mile  away  or  Bob  who  lives  § mile  away  ifd/ma 

3.  Which  is  wider  and  how  much  wider — a shelf  § ft.  wide 
or  one  ft.  wide? Tfjt.,  </l/  /mu. 

4.  Which  pail  holds  more  and  how  much  more — one  holding 
| gal.  or  one  holding  f gal.?y^/. 

5.  Which  home  movie  is  longer  and  how  much  longer — one 
lasting  § of  an  hour  or  one  lasting  % of  an  hour  fioJiA'.,  ob  /O/ini/zo. 

Estimating  in  Adding  Fractions 

Unlike-fractions  [O] 

Without  working  the  examples  below,  tell  whether  a sum  is 
less  than  1,  between  1 and  2,  or  between  2 and  3.  Tell  how  you 
decide.^Then  write  your  estimate  on  the  board  to  use  later. 


a 

b 

c 

d 

e 

f 

g 

h 

1*  TT) 

2 

3 

3 

4 

1 

3 

§ 

£ 

15 

T6 

£ 

1 

5 

I 

5 

8 

4 

5 

12 

i 

3 

4 

¥ 

+¥ 

+ii 

+T¥ 

+p~ 

±i_ 

+T¥ 

+1 

+i£ 

s 

2j 

//i 

/? 

T 

/■? 

9 7 

8 

h 

T¥ 

t 

¥ 

2 

¥ 

1 

2 

i 

i 

f 

h 

1 

2 

5 

6 

1 

¥ 

+T¥ 

-1-3 

' 4 

+i 

+¥ 

+ ¥ 

//f 

2z 

~JW 

T 

TT 

^wi 

Copy  and  work  rows  1 and  2.  Were  your  estimates  correct? 


© Extra  Practice.  Work  Set  68. 
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■★Answers  Not  on  Reproduced  Page  202 


la.  5 and  -nj  are  less  than  \\  adding  \ to  this 
would  give  less  than  1. 

b.  Each  fraction  is  more  than  \ but  not  quite  a 
whole,  so  the  answer  would  be  between  2 and  3. 

c.  Two  of  the  fractions  are  more  than  but  one  is 
only  a small  part  of  a whole,  so  the  answer  would  be 
between  1 and  2. 

d.  None  of  the  fractions  is  close  to  so  the  answer 
is  less  than  1. 

e.  Two  of  the  fractions  are  close  to  \ and  the  other 
; is  small,  so  the  answer  is  between  1 and  2. 

f.  Each  fraction  is  much  less  than  so  the  answer 
is  less  than  1. 

g.  Each  fraction  is  almost  a whole,  so  the  sum  is 
between  2 and  3. 

h.  One  fraction  is  almost  a whole  and  the  other  two 
are  less  than  a whole,  so  the  answer  is  between  1 and  2. 


2 a.  One  fraction  is  almost  a whole;  the  other  two 
are  small. 

b.  Each  fraction  is  much  less  than  so  the  sum  is 
less  than  1. 

c.  Each  fraction  is  close  to  1 whole,  so  the  sum  is 
between  2 and  3. 

d.  Two  fractions  are  \ or  more,  so  the  sum  is  be- 
tween 1 and  2. 

e.  | + 5 do  not  equal  more  than  so  the  sum  is 
less  than  1. 

f.  f is  nearly  1 whole.  Added  to  it  would  give 
more  than  1 whole,  but  ^ is  not  enough  to  make 
2 wholes,  so  the  sum  is  between  1 and  2. 

g.  | and  % equal  1 whole  which,  added  to  f,  gives 
the  exact  answer  If. 

h.  One  fraction  is  and  the  other  two  are  much 
less  than  so  the  answer  is  less  than  1. 
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comparing  fractions,  some  pupils  will  be  unable  to 
tell  which  is  larger  until  both  fractions  are  ex- 
pressed with  a common  denominator. 

The  work  at  the  bottom  of  the  page  is  designed 
to  help  pupils  develop  a kind  of  “fraction  sense.” 
Throughout  the  work  with  mixed  numbers  which 
starts  on  page  204  in  the  text,  encourage  pupils  to 
estimate  in  both  addition  and  subtraction,  even 
though  the  directions  for  the  exercise  may  not 
specify  this. 

Book  Lesson  (page  202,  top).  Ex.  1-5:  Writ- 
ten work.  Provide  an  oral  discussion  before  pupils 
are  asked  to  do  the  written  work.  Reasons  for  the 
choice  of  fractions  to  be  used  for  the  minuend  in 
each  subtraction  should  be  given  in  much  the  same 
form  as  below. 

In  problem  1,  -g-  is  larger  than  yy  because  f lacks 
only  or  y&,  of  being  equal  to  1 whole,  yg  lacks  yg 
of  equaling  1 whole. 

In  problem  2,  f is  larger  than  yg  because  f needs 
only  ^ or  n more  to  equal  1 whole,  yg  needs  more 
to  equal  1 whole. 

In  problem  3,  y|  is  larger  than  f because  y|  is  ^ 
less  than  a whole,  and  f is  £ less  than  a whole.  Y2  is 
less  than  so  yy  is  closer  to  1 whole  than  is  f . 


From  the 

group  of  fractions 

& 

2 

8 

A 

4 

1 6 

at  the  right, 
equal 

name  those  which 

3 

8 

4 

6 

1 2 

6 

4 

1 2 

2 

5 

1 5 

1 0 

a.  exactly 

b.  exactly 

8 

8 

1 0 

1 6 

c.  exactly  \. 

d.  more  than 

2. 

6 

5 

1 2 

IT 

IT 

e.  less  than  \ 

/.  more  than  \. 

10 

8 

1 6 

TO 

3 

1 2 

Give  the  reasons  why  you  selected  each  fraction. 

2.  More  capable  children  may  work  the  following 
exercise: 

a.  Which  is  heavier  and  how  much  heavier — a 
summer  squash  weighing  2 pounds,  or  one  weighing 

1 pound  10  ounces? 

b.  Which  box  has  more  oranges  in  it  and  how  many 
more — one  which  has  5 dozen,  or  one  which  has 
50  oranges? 

c.  Which  boy’s  vacation  was  longer  and  how  much 
longer — Tom  who  had  3 weeks’  vacation,  or  John  who 
had  30  days’  vacation? 

d.  Which  freezer  has  more  ice  cream  in  it  and  how 
much  more — one  which  has  6 gallons,  or  one  which 
has  25  quarts? 

e.  Which  is  less  and  how  much  less — 

9 wk.  or  60  da.?  8 qt.  or  15  pt.? 

\\  hr.  or  300  min.?  2 min.  or  100  sec.? 

2 T.  or  3,800  lb.?  16  candles  or  1^  doz.  candles? 

3.  As  needed,  assign  Extra  Practice  Set  68. 


To  compare  the  weights  for  Ex.  1,  pupils  may 
weigh  on  a kitchen  scale  small  objects  weighing 
yg-  lb.  and  J lb. 

Pupils  may  convert  | ft.  and  y^  ft.  to  inches 
and  verify  the  answer  for  Ex.  3 by  using  a foot  rule. 

A clock  dial  may  be  used  to  compare  § hr.  and 
| hr.  for  Ex.  5. 

Book  Lesson  (page  202,  bottom)  Rows  1 
and  2:  Oral  work.  This  work  is  profitable  chiefly 
because  it  challenges  pupils  to  study  each  group 
of  three  fractions  carefully  in  order  to  reason  out 
different  ways  of  grouping  parts.  Permit  pupils 
to  tell  all  the  various  ways  they  can  think  of  for 
obtaining  estimated  sums.  These  are  illustrative 
of  the  ways  pupils  may  reason: 

In  Ex.  la,  the  sum  is  less  than  1 because  i(or  -j%) 
plus  yg  is  less  than  \. 

In  Ex.  lb,  the  sum  is  between  2 and  3 because  y£  is 
almost  1 whole,  and  § + f will  give  a sum  larger  than  1 . 

Differentiations  and  Extensions 

1.  Slower  learners  may  find  it  impossible  to 
analyze  fractions  for  the  purpose  of  estimating. 
Guide  them  in  working  and  discussing  the  exer- 
cise at  the  top  of  the  next  column. 


Set  68.  Addition  of  related  unlike-f ructions;  sum  more  than  1 
Add.  Give  answers  in  best  form. 


a 


3 

4 
jS 
8 


1 

2 


b 


4 

5 
1 


2 

1% 


Teaching  Page  203 

Pupil’s  Objectives:  (a)  To  gain  proficiency  in 
estimating  answers  for  problems  which  require  ad- 
dition, subtraction,  multiplication,  or  division  of 
whole  numbers;  (b)  to  obtain  written  practice  in 
addition,  subtraction,  multiplication,  and  division 
of  whole  numbers. 

Background.  Pupils  cannot  have  too  much 
practice  in  estimating  answers  for  problems  or  for 
abstract  examples.  The  recurrent  exercise  “Watch 
the  Signs!”  may  be  used  first  as  an  oral  exercise  in 
estimating  answers.  Then,  as  pupils  write  the 
work,  check  their  interpretation  of  the  process 
signs. 
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Which  Answer  Is  Closest? 

Using  rounded  numbers  [WJ 

ihout  working  problems  1 to  5 below,  (copy'  the  answer 
,'ou  think  is  nearest  to  the  exact  answer. 

That  is  the  cost  of  8 books  at  $1.98,each?  $8  $10  [$I6] 
. truck  covered  35(^nples  in  9 hr.  That  was  an  average  of 
my  miles  per  hour?/ 30  |40)  35 

red  said,  “I’ve  paid  $49.95  for  my  new  bicycle  and  I 

I  ire  $9.75,  kft.”  Fred  had  how  much  money  before  he 
his  bicycle?  $40  $50  §60) 

nn  earned  $18.75  of  the  $50  she  needed  for  camp.  Her 
)aid  the  rest  of  the  amount,  or  ($30)  $70  $20 

red’s  father  bought  a television  set  for  $318.80.  He  paid 
8 months,  paying  the  same  amount,  or  $3%£f,  each  month. 
30  §40) 

i k the  problems  and  see  how  far  off  each  estimate  was. 


Watch  the  Signs! 

Cumulative  review.  A.,  S.,  M.,  D.  [W] 

I |e  an  estimate  for  each  answer.  Use  it  to  help  you  decide 
: your  exact  answer  is  sensible. 
i and  work.  Check  each  answer, 
a b c 

$5.95  *0.85  7 x $6.98 W.M  3,947  73 54**5 

j $0.59 W2  856  - 94  9,/VO  $69.43  + $48.15^7^ 

- 296  in  386  + 742  + 93 1,221  45  X $5.29*238.05 

$39.25*54**/*  30  X 43 1,290  $30.08  - $15.49#V-5? 

* rf  452  + 97 l,W5  1,692  84  20,  m $22.10  - 65 *0M 

$9.07 $12.15  - $0.87^2<P  $105.03  - $97.5&*WS 

■ e word  problems  using  the  numbers  in  Ex.  la  to  4a 

203 

Whenever  exercises  designed  to  maintain  whole- 
number  skills  uncover  the  need  for  remedial  work, 
divide  the  pupils  into  groups  and  review  skills  with 
them,  as  suggested  on  pages  52  and  53  in  the  Manual. 

- — ★Answers  Not  on  Reproduced  Page  203 

1 a.  Don  had  $5.95  for  lunch  money.  If  he  had 
lunch  at  the  Towne  Cafeteria  every  day  for  a week, 
how  much  could  ne  spend,  on  the  average,  every  day? 

2 a.  Margaret  bought  8 yards  of  cotton  at  $0.59  a 
yard.  How  much  did  she  pay  for  it? 

3 a.  Paul  gave  John  296  of  his  413  duplicate  stamps. 
He  had  how  many  duplicates  left? 

4 a.  A portable  record  player  cost  $39.25.  Paul 
thought  he  could  pay  for  it  in  6 monthly  instalments. 
What  would  he  have  to  pay  each  month?  Would  he 
have  to  pay  more  in  one  month? 


Book  Lesson  (page  203,  top).  Ex.  1-5:  Writ- 
ten work. 

Book  Lesson  (page  203,  bottom).  Rows  1-6: 
Written  work.  Insist  that  pupils  write  a sign  for 
each  example. 

Differentiations  and  Extensions 

1.  Slower  learners  will  need  assistance  in  iden- 
tifying and  overcoming  causes  of  difficulty  in  the 
exercise  at  the  bottom  of  the  page  in  the  text. 

2.  More  capable  children  may  formulate  and  work 
word  problems  using  the  numbers  in  the  examples 
at  the  bottom  of  the  page. 

NOTES 
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A Real  Television  Show 

A.  and  S.  of  mixed  numbers;  related  unlike-fractions  [O] 

1.  Ruth  and  Ted  spent  1^  hr.  on  Monday 
and  2\  hr.  on  Tuesday  rehearsing  for  a television 
show.  In  all,  how  many  hours  did  they  spend 
rehearsing?  Explain  the  work  in  box  A. 

2.  The  microphone  had  to  be  lowered  from 
6f  ft.  to  5g  ft.  How  much  was  it  lowered?/?^. 

Is  6|  the  sum  of  two  addends  P^&You  know 
one  addend  is  5^.  Use  box  B to  help  you  tell 
how  to  find  the  other  addend. 


Practice  with  Mixed  Numbers 

A.  andS.;  related  unlike-fractions 

Tell  the  fraction  to  change  in  each  example  in  rows  1-3. 


a 

b 

C 

d 

e 

• 9 Ilf 

4 * 

B|  th 

7T2 

6|6  % 

3 

+5| 

+6|6  b 

— 3T7T 

— 4^  ¥jz 

+2* 

f 

/Of 

5ro 

3 4 

^ 7, i 

3 

!.  15^/5^ 

20§ 

12i/2f 

16rs 

18|  !8h 

7 

— 14|/i|r 

+9f 

+7|7l 

~9ft 

-2 

7/i 

l 'ot 

21  f 

23Z 

£ 

1.  if 

18£ 

161 

30f 

+9g 

+n 

_ | fe. 

-29^2?! 

±±fc 

+9- 

26 

/&t 

He 

9 

Copy  and  work  rows  1 to  3.  Watch  the  signs.  Be  sure  yo 
final  answer  is  in  the  best  form.  Then  solve  problems  4 to  7. 


4.  Ruth  spent  f hr.  cleaning  her  room,  ! hr.  washing  t 
dishes,  and  § hr.  polishing  the  silver.  How  long  in  all  did  Ru 
work  at  these  jobs?  2J1A/. 

5.  Don  rode  his  bicycle  ^ mile  to  the  park.  On  the  w 
home  he  rode  f mile  to  the  grocery  store,  then  ^ mile  to  1 
home.  In  all,  how  many  miles  did  he  ride?/ 'k/rru/. 

6.  A package  of  dates  weighed  1^  lb.  Jean  used  § lb.  for 
date  loaf.  That  left  Jj-  lb.  of  dates. 


A 

ii=  if 

+2j  = 

3f 


li 


Explain  these  examples  and  tell  how  to  finish  them: 

H = 2^  = 2*  9*  = 

+2t%  = 2-;%  +f  = ft  ~2ttt  = 2^- 

5h. 


7-5-  = lL 

' ’ O ' 2 


[W] 


Write  your  work  for  the  following,  as  in  boxes  A and  B: 

4.  The  announcer  used  2\  min.  at  the  beginning  of  the 
program  and  1^  min.  at  the  end.  He  used  33L  min.  in  all. 

5.  Of  the  lg-hour  weekly  school  program,  Park  School  uses 
5 hr.  How  much  is  used  by  other  schools  } ItA/v. 

6.  Ruth’s  program  costume  needed  3§  yd.  of  material  and 

Ted’s  2^  yd.  How  many  yards  were  needed  for  both  costume^  ?v 

5%/^d. 
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7.  Mrs.  Day  bought  2§  lb.  of  beef  and  1^  lb.  of  pork  to7ma 
a meat  loaf.  How  many  pounds  of  meat  did  she  buy  Hi: 
much  more  beef  than  pork  did  she  buy  ItM: 


To  Keep  in  Practice  in  Division 


Copy,  divide,  and  check. 

a b 

>£3  v M 

1.  23)989  42)1)008 


$ 0.3 1 


70)$26.60 


T 22,/M  _ 

84)77794  63)4/7* 


Si Lr/V  . *..0.92 


2.  80)7)054  92)$84j64 


' * 0.93 
51)$47.43 


, £2,1 

73)3)840 


34)1)0' 
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Teaching  Pages  204  and  205 

Pupil’s  Objectives:  (a)  To  learn  how  to  add 
and  subtract  mixed  numbers  having  related  unlike- 
fractions  when  neither  carrying  in  the  addition  nor 
borrowing  in  the  subtraction  is  involved;  ( b ) to 
apply  skills  with  mixed  numbers  to  the  solution  of 
problems ; ( c ) to  review  division  with  2-place  divir 
sors  in  order  to  maintain  and  increase  this  skill. 

Teacher’s  Preparation.  Have  available  a stop 
watch  and  a clock  dial.  The  latter  may  be  con- 
structed from  cardboard. 


Background.  Pupils  should  readily  recall  the 
sequence  developed  earlier  for  adding  and  subtract- 
ing mixed  numbers  when  like-fractions  occur:  add 
or  subtract  the  fractions ; add  or  subtract  the  whole 
numbers ; reduce  fractions  in  the  answer  to  lowest 
terms.  The  only  new  step  on  pages  204  and  205 
is  the  rewriting  of  mixed  numbers  with  unlike- 
fractions  changed  to  a common  denominator. 

Book  Lesson  (page  204) 

Ex.  1-3:  Oral  work. 

Ex.  4-6:  Written  work.  Pupils  may  use  the 
stop  watch  to  show  the  time  mentioned  in  Ex.  4. 
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Book  Lesson  (page  205,  top).  Rows  1-3 : 
Oral  work.  Ex.  4-7:  Written  work. 

Book  Lesson  (page  205,  bottom).  Rows  1 and 
2:  Written  work. 

Differentiations  and  Extensions 

1.  Slower  learners  who  have  difficulty  in  iden- 
tifying the  fraction  to  change,  or  who  cannot  make 
the  change  correctly,  may  be  given  experiences  of 
the  type  suggested  on  pages  204-208  of  the  Manual 
(Teaching  Pages  197-201). 

2.  All  children  may  verify  answers  found  for 
problems  1 and  5 on  page  204  by  using  a clock  dial. 

3.  More  capable  children  may  formulate  original 
problems  using  the  mixed  numbers  in  Ex.  la, 
lb,  and  lc  at  the  top  of  page  205  in  the  text. 

Teaching  Page  206 

Pupil’s  Objective:  To  review  and  extend  skill 
in  adding  a fraction  to  a mixed  number  when 
carrying  and  related  unlike-fractions  are  involved. 

Background.  Pupils  have  already  learned 
(page  148  in  the  text)  how  to  carry  when  like- 
fractions  occur  in  adding  a fraction  to  a mixed 
number.  On  this  page,  the  only  new  step  is  chang- 
ing unlike-  to  like-fractions.  Some  pupils  may  need 
readiness  work  in  changing  improper  fractions  to 
whole  or  mixed  numbers. 

Although  the  carrying  process  in  adding  mixed 
numbers  has  the  special  feature  described  below,  it 
does  bear  a resemblance  to  the  procedure  for  adding 
whole  numbers. 

When  whole  numbers  are  added,  10  ones  are 
changed  to  1 ten  and  “carried,”  or  added,  with  the 
given  tens;  10  tens  are  changed  to  1 hundred  and 
“carried,”  or  added,  with  the  given  hundreds.  So, 
for  whole  numbers,  it  always  takes  10  of  a smaller 
unit  to  make  1 of  the  next  larger  unit. 

When  fractions  are  added,  we  carry  1 whole 
whenever  we  have  enough  parts  to  make  1 whole. 
The  number  of  parts  needed  to  make  1 whole  de- 
pends upon  the  number  of  parts  in  the  whole. 
f=l;  § = 1 ; % = 1 ; etc.  There  is  no  constant 
relationship  as  there  is  with  whole  numbers. 

Book  Lesson 

Ex.  1 and  2:  Oral  work.  Draw  on  the  board 
a diagram  of  a picture  with  borders  the  width 
indicated  in  Ex.  1 . 

Rows  3 and  4:  Written  work. 

: 


"P" 


Carrying  in  Adding  a Fraction  to  a Mixed  Number 

Related,  unlike-fractions  [O] 

1.  Susan  put  a white  border  next  to  a red  border  around  her 
picture.  The  white  border  was  2f  in.  wide  and  the  red  border 
| in.  wide.  How  wide  were  the  two  borders  together? 


2f  = 
+1  = ! i 


Side  work 

¥ = H 


Use  the  ruler  to  add.  Find  2|  inches  on  the  ruler.  Then 
count  to  the  right  seven  of  the  g-inch  spaces.  2|  + § = jf 
Without  a ruler,  we  add 
as  in  the  box.  Why  must  we 
change  f to  § before  we  can 
add  the  fractions  ? 

The  sum  of  the  framed 
is  This  equals  what  mixed 
number?/^ 

Why  is  3§  better  form  for  the  sum  than  2 

Is  3§  the  sum  you  found  by  adding  on  the  ruler  ?|& 


2 + 1#  = 3# 


Explain  the  examples  in  row  2 and  tell  how  to  finish  each. 
Then  check  the  answers  by  using  the  ruler  at  the  top  of  the  page. 


b c 


2. 

H - 

If 

31  = 
J2 

3| 

3| 

= 3§ 

+1  = 

I 

+ f = 

t 

+f 

= i 

lf=  2 i 

3|  =Ht 

3t4 

[W] 

Copy  and  add. 

Be  sure 

each  answer  is  in 

best  form. 

a 

b 

c 

d 

e 

f 

g 

3. 

6f 

5. 

5 

8 

41 

% 

3i 

n 

+1 

+8§ 

+4| 

+h 

±1 

±i 

It 

;v  si 

Si 

<03 

Sg 

H 

4. 

% 

2 

3i 

h 

3 

4 

7 

8 

+i 

+1 

+# 

±7| 

+2h 

+6J 

2f 

(of 

| Ji 

H 

ft 

3i 

n 
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Differentiations  and  Extensions 

1.  Slower  learners  should  work  the  exercise  be- 
low orally,  explaining  each  step  by  reference  to 
fractional  parts  of  a circle  or  by  using  a number 
line.  Their  thinking  should  develop  according  to 
the  pattern  given  below  the  exercise. 


Change  to  whole  numbers  or  to  mixed  numbers 


15 


The  fractional  unit  for  § is  so  it  takes  3 thirds  to 
equal  1 whole.  § is  § plus  f , so  f = If. 

2.  More  capable  children  may  work  examples  in- 
volving fractional  parts  of  measures,  such  as  Ex.  a 
to  e on  the  next  page.  They  should  check  by 
changing  the  fractional  measurements  to  a smaller 
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standard  unit  of  measure.  The  work  in  the  box 
illustrates  the  way  of  working  and  checking  Ex.  a. 
abode 
lfdoz.  If  lb.  21ft.  2f  hr.  2\  yd. 

+ fib.  + iift.  + ihr.  + f yd. 


doz. 


If  doz.  = If  doz. 
+ f doz.  = f doz. 


If  = 2\  doz., 
or,  24  + 6 = 30  things 

Check 

If  doz.  = 12  + 8 = 20  things 
f doz.  = +10  things 


. 


30  things 


Teaching  Page  207 


Pupil’s  Objective:  To  review  and  extend  skill 
in  subtracting  a fraction  from  a mixed  number 
when  there  is  borrowing  with  related  fractions. 

Background.  Borrowing  in  subtracting  from  a 
mixed  number  should  be  compared  with  borrowing 
in  subtracting  whole  numbers.  Pupils  should  un- 
derstand these  similarities  and  differences: 


a.  When  whole  numbers  are  subtracted,  and  we 
need  more  ones  to  subtract,  we  use,  or  “borrow,”  1 ten 
and  change  it  to  10  ones;  when  we  need  more  tens 
than  we  have,  we  borrow  1 hundred  and  change  it  to 
10  tens.  For  whole  numbers,  we  always  break  one  unit 
of  a given  size  into  10  of  the  next  smaller-sized  units. 

b.  When  fractions  are  subtracted  from  mixed  num- 
bers and  we  need  more  parts  in  order  to  subtract,  we 
“borrow”  1 whole  and  change  it  into  parts  of  the  size 
designated  by  the  fractional  unit  with  which  we  are 
working.  Thus,  when  we  borrow  1 whole,  we  may 
change  it  to  f,  % , f , etc. 


Book  Lesson.  Ex. 

and  7:  Written  work. 


1 to  5:  Oral  work.  Rows  6 


Differentiations  and  Extensions 

1.  To  develop  understanding,  slower  learners 
should  work  the  exercise  below  orally,  explaining 
each  step  by  reference  to  fractional  parts  of  objects. 

Tell  the  missing  numerators. 

2\  = If  3§  = 2\  4f  = 3f  2§  = If 

4£  = 3f  5A  = 4^  2 = 1^  4f  = 3f 

a.  The  first  example  above  might  be  explained 
in  the  following  manner: 

The  fractional  unit  is  f, 

'4 


the  1 taken  from  the 
4 — £,  so  2\  — If. 


Subtracting  a Fraction  from  a Mixed  Numbei 

Related  unlike-fraclions;  borrowing 

1.  Use  the  ruler  at  the  top  of  page  206  to  help  you  subt 
| from  2f.  From  the  2f-inch  mark,  count  to  the  left  threi 
the  £-inch  spaces.  This  brings  you  to  If,  so  2f  — § = / 

2.  Box  A shows  the  subtraction  example.  Can  you  show 


subtraction  by  covering  3 fourths  in  that  diagram  ?%Why 

i+’/i/Mh 


A 

B 

c ; 

QQ^ 

OO^ 

nail!  Sidcworl 

2 h 

2i  = 2f 

1 2 1 4 _J 

2*  = 2f  = If  i 4 + 4 

3 

4_ 

-1=  f 

-1=  1=  1 

} 

If 

3.  In  box  B,  why  was  the  2f  changed  to  2§  ?A  Now,  can 
cover  3 fourths  in  that  diagram  ?%r 


4.  Explain  how  the  2f  (box  C)  was  changed  to  If  in 
diagram  and  in  the  side  work.^ 


Explain  the  examples  in  row  5 and  tell  how  to  finish  ea 
Then  check  your  answer  for  Ex.  5a  by  subtracting  on  the  ru] 

5.  3f=3f=2J#  2f  = 2f=lf  2£  = 2f  = If 


-§=  *=  i 


it 


n- 


Copy  and  subtract.  Be  sure  each  answer  is  in  the  best  for 


6.  2\ 


d 

2i 


4 h 


-4 

51 


61 


3^  4 


li 


4 
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In  subtraction  with  borrowing,  slower  learners 
should  always  record  the  side- work  step. 


b.  This  drawing  shows  the  change  for  2\  = if. 

T/d 


equals 


2.  More  capable  children  may  work  Ex.  a-e  at  the 
top  of  the  previous  column  as  subtractions. 


★Answers  Not  on  Reproduced  Page  207 


4.  In  the  diagram,  one  of  the  wholes  was  cut  into 
4 fourths,  so  there  are  f in  all  besides  the  1 whole.  In 
the  example,  1 whole  was  changed  to  % and  added  to 
the  f to  make  f in  all. 
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Harold  Weighs  His  Rabbits 

A.  and  S.  of  mixed  numbers  with  carrying  or  borrowing  [O] 

One  of  Harold’s  rabbits  weighs  2|  lb.  The  other  weighs 
. Together  they  weigh  how  many  pounds? 
xplain  the  work  (box  A), 
is  5-^-  changed  to  6|? 

i One  of  these  rabbits 
ns  how  many  pounds 
than  the  other? 
tplain  the  work  (box  B). 

change  can  we  make 
; enough  eighths  to  sub- 
from?Jr=2//r=2/7 

[W] 

>py  and  add  or  subtract. 


bed  e f g 


2f 

3f 

7i 

101 

6| 

8§ 

15| 

If 

+!i 

-2f 

+ 1| 

+2§ 

\ft 

sf 

If 

7i 

n 

m 

ft 

8* 

9^ 

3f 

ioi 

9i 

7i 

4 

-8§ 

+8f 

+9  h 

-6  h 

-1 

±1 

ft 

6# 

i 

/2f 

nf 

. H 

ft 

A 

! Side  work 

2|  = 2f 
+3f  = 3§ 

¥ = H 

5¥  = 

5 + IS  - 6| 

B 

Side  work 

l 

— 8.  8 15  — 13 

- 8’  8"  ' 8 ST 

3f  = 3f  = 

2¥ 

-2|  = 2|  = 

2f 

1 

Harder  Addition  of  Mixed  Numbers 

1 . Explain  each  step  in 
the  addition  in  the  box. 

Where  did  if  in  the  side 
work  come  from  ?^  How  is 
the  side- work  answer  used  ?v_ 

[W] 

Copy  and  add.  Write  the  side  work  for  each  example. 


Related  unlike-frachons  [O] 


j Side  work 

9*  = 9*  I fl  = 1 A = 1? 

+ 2f  = 2T2  — 

iTTr=  ii  + if = i2i 
; 


a 

b 

c 

d 

e 

f 

8f 

6* 

9* 

7* 

5| 

-X  5 

+3* 

±5f_ 

±2jL_ 

±4L 

+ 1* 

+ | 

/2fo 

/2f 

Hi s 

ll± 

If 

15* 

10* 

14| 

20* 

24| 

13* 

±M_ 

±3g_ 

±6* 

+ 13f 

+9* 

+9§ 

Iftz 

/4 L& 

2 l/b 

3H-k 

33  § 

23  f 

© Extra  Practice.  Work  Set  70. 


Getting  Ready  for  Harder  Subtraction 

Smaller  fractional  unils  [O] 

1.  Use  the  colored  parts  of  the  drawings  in  each  of  boxes  A 
and  B to  explain  the  examples  under  them. 


Find  the  missing  number  and  tell  what  you  think  as  you  work. 


a be 


2*  * + if  - * 

H2 

<N 

3f  = ' 

3-  | + §-  f 

3f  = 2| 

2*  = 

4.  * + if  = * 

2*=  1* 

4*  = 

5-  fi  + it  = * 

5*  = 4* 

3*  = 

208- 
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Teaching  Pages  208  and  209 

Pupil’s  Objectives:  ( a ) To  extend  skills  in  add- 
ing mixed  numbers  with  carrying  and  in  subtract- 
ing mixed  numbers  with  borrowing  (related  unlike- 
fractions) ; ( b ) to  practice  changing  mixed  numbers 
as  preparation  for  the  harder  subtraction  in  the  next 
lesson. 

Background.  The  work  on  page  208  and  the 
top  of  page  209  is  a continuation  of  the  work  of 
the  previous  lesson,  but  it  contains  more  difficult 
examples. 


The  exercise  at  the  bottom  of  page  209  is  de- 
signed to  develop  ability  in  changing  mixed  num- 
bers. As  preparation  for  harder  subtraction,  pupils 
must  see  how  and  why  one  whole  is  borrowed 
when  the  fraction  part  of  a mixed  number  is  not 
large  enough.  The  material  in  boxes  A and  B in 
the  text  should  help  them  understand  that  one 
whole  can  be  changed  to  any  fractional  unit  pro- 
vided the  numerator  and  denominator  have  the 
same  number  (§,  |,  xf , etc.). 

Far  too  many  pupils  make  a habit  of  using  a 
purely  mechanical  short  cut  in  changing  fractions 


215 


^ J 


to  higher  terms.  Unless  they  can  explain  in  detail 
why  the  following  steps  work,  they  should  not  use 
this  short  cut  for  changing  f to  twentieths: 

f = 2V  5 into  20  = 4;  4 X 4 = 16;  so  f = ff . 
Slower  learners  should  continue  to  think: 

§§  = 1 whole;  f of  20  twentieths  = 

Then,  4 fifths  = 4 times  4 twentieths,  or  f§. 

Slower  learners  should  also  often  use  visual  aids 
to  verify  the  longer  thought  pattern  above. 

Book  Lesson  (page  208).  Ex.  1 and  2:  Oral 
work.  Rows  3 and  4:  Written  work. 

Book  Lesson  (page  209,  top) 

Ex.  1:  Oral  work. 

Rows  2 and  3:  Written  work.  Make  certain  that 
slower  learners  avoid  meaningless  short  cuts  in  chang- 
ing a fraction  to  higher  terms.  Refer  to  the  dis- 
cussion under  Background  for  Teaching  Page  210 
in  the  next  column. 

Book  Lesson  (page  209,  bottom).  Ex.  1-5: 
Oral  work. 

Differentiations  and  Extensions 

1.  Slower  learners  may  work  the  exercise  below 
orally,  explaining  each  step  by  referring  to  fraction 
diagrams. 

The  thought  pattern  for  the  first  example  is 
given  below  the  exercise. 

Tell  the  missing  numerators. 

3.  _ -2—  4 _ _2_  2 _ _2_  3.  _ _2_ 

5 — 10  5 — 15  3 — 12  4 — 16 

5 I_  2 2_  3 2_  L 2_ 

8 - 1 6 3 - 15  4 - 12  6 - 12 

The  denominator  10  is  2 times  as  large  as  the  de- 
nominator 5,  so  it  takes  2 tenths  to  equal  1 fifth.  If 
i — Toi  then  § = 7%,  and  f = iV- 

2.  Encourage  more  capable  children  to  search  for 
different  combinations  to  make  one  or  more  wholes 
as  they  do  Ex.  a-e  below.  The  work  in  the  box, 
which  shows  all  the  steps,  suggests  a way  to  do 
Ex.  a and  Ex.  b. 

a.  If  + If  b.  2§  + ly^o  c.  If  + 2f  d.  2 Y2  + If 
e.  If  + \^2 

— — — 

Ex.  a:  f = f(f)  plus  f,  so  If  + If  = 3; 

then  3 + f = 3f,  or  3f 
Ex.  b:  t7o  = ^o(i)  + i%j  so  2f  -f  If  = 4 
-f-  1%  = 4^- 


3.  Assign  Extra  Practice  Set  70  as  needed. 

Set  70.  Addition;  apparent  common  denominator;  carrying 
Add.  Give  answers  in  best  form. 


a 

b 

c 

d 

e 

f 

4JL 

42 

7 i 
' 3 

o_JL_ 
yl  6 

8A 

2 1 

9 

1 0 

3T2 

If 

4| 

3f 

816 

Hie 

125" 

12! 

6! 

15| 

5* 

lift 

9to 

4A 

71-1 

'12 

2 

3 

4J 

n 

22^ 

10li 

23| 

ql® 

*'16 

2l£ 

Teaching 

Page 

210 

Pupil’s  Objectives:  (a)  To  review  the  method 
of  changing  the  minuend  to  facilitate  subtraction 
of  mixed  numbers  when  borrowing  is  involved; 
( b ) to  practice  subtraction  of  mixed  numbers  when 
the  common  fractional  units  are  tenths,  twelfths, 
or  sixteenths;  (c)  to  estimate  the  whole  quotient 
in  division  of  whole  numbers  when  divisors  are 
2-place  numbers. 

Background.  In  the  previous  lesson,  pupils 
practiced  changing  mixed  numbers  so  that  the 
whole  number  part  was  decreased  by  one  and  the 
borrowed  whole  was  added  to  the  fraction  part. 
Now  they  will  employ  this  procedure  and  find  the 
common  denominator  in  the  harder  subtraction 
examples  at  the  top  of  page  210. 

The  division  exercise  at  the  bottom  of  page  210 
not  only  is  a change  from  fraction  work,  but  also 
is  a good  check  for  locating  pupils  who  need  re- 
teaching in  this  skill.  These  pupils  should  work 
exercises  on  pages  178-185  in  the  text.  Be  sure  to 
check  their  work  carefully. 

Book  Lesson  (top  of  page).  Ex.  1-3:  Oral 
work.  Ex.  4-7:  Written  work. 

Book  Lesson  (bottom  of  page).  Rows  1 and 

2:  Oral  work.  Bottom  of  lesson:  Written  work. 

1 

Differentiations  and  Extensions 

1 . Slower  learners  should  continue  working  with 
easier  examples,  like  those  on  pages  206-208  in  the 
text.  The  use  of  representative  materials  and  dia- 
grams may  be  continued  until  these  pupils  show 
real  understanding  of  the  way  we  borrow  which 
was  brought  out  in  the  Background  for  Teaching 
Page  207  on  Manual  page  214. 
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2.  Extra  Practice  Set  71  may  be  assigned  as 
needed. 


Set  71.  Subtraction ; apparent  common  denominator ; 

borrowing 


Subtract.  Give  answers 

in  best  form. 

a 

b 

c 

d 

e 

f 

1.  4ft 

i5 

•% 

4* 

oo 

3w 

16f 

If 

Z1  6 

I 

2f 

8* 

ol 

‘‘to 

13 

16 

oil 

"12 

3ii 

"16 

e? 

®3 

7 To 

2.  9f 

-J_Z_ 

‘’l  0 

CO  loo 

os 

6t2 

4-i 

im 

m 

4 

5 

8ft 

If 

9JL5 

Z1  6 

12J- 

Its 

9-?- 

Z10 

1 Te 

4n 

1 — 

116 

4fe 

NOTES 


Harder  Subtraction  of  Mixed  Numbers 

Borrowing  with  smaller  fractional  units  [O] 

1.  In  the  example  in 
the  box,  why  is  12  the 
common  denominator  ?v 

2.  What  no  we  think 
to  change  § to  twelfths  ?v 

3.  Explain  whjVe. 

change  9*  to  8f|7  Use  the  side  work  in  the  box  to  help  you  tell 
what  to  think  to  make  the  change. 


[W] 

Copy  and  subtract.  Write  the  side  work  if  it  helps  you.  Be 
sure  to  leave  the  answer  in  best  form. 


a 

b 

c 

d 

e 

f 

4.  8|t 

12§ 

17* 

10f 

21§ 

17f 

-3| 

-9T5 

~ 8f 

— 9* 

-13* 

— 8* 

r-k 

5.  32* 

20| 

8to 

16* 

7% 

29f 

Its 

24t 

n 

71 

— 19| 

-4* 

~7f 

— I8* 

-19* 

— 644 

UT6> 

J2  T 

/5% 

ft  To 

/Oji 

7% 

6-7.  Now  copy  without  minus  signs  and  add  in  rows  4 and  5^ 


© Extra  Practice.  Work  Set  71. 


Practice  in  Estimating  Quotients 

[O] 

Estimate  each  quotient  by  telling  between  what  two  numbers 
it  comes.  For  Ex.  la  say,  “415  tens  78  = more  than  5 tens, 
so  the  quotient  for  4,154  4-  78  is  between  50  and  60.” 


b c d e 


78]4d54’ 

86574^ 

42)966 

v 

93)6)275 

R0J3S 

92)7^95 

7j  fj? 

^ /pyv 

r-2S/?7 

„ 1LR11 

— M3 

54)3^75’ 

73)4^060 

34)857’ 

64)5,846 

78)5^73 

[W] 

Now  copy,  divide,  and  check  the  examples  in  rows  1 and  2. 
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★Answers  Not  on  Reproduced  Page  210  — — 

6.  Adding  in  row  4 

a.  lift  = 12ft  b.  21f|  = 22*  c.  25* 
d.  19*  = 20 f e.  34ff  = 35ft  f-  25*  = 26f 

7.  Adding  in  row  5 

a.  51  if  = 52  f b.  24f|  c.  23* 

d.  47ft  = 47f  e.  43ft  = 43f  f.  13*  = 14ft 


217 


Addition  of  Three  Mixed  Numbers 

Related,  unlike-fractions 


[O] 


4§  =4ft 

It^o  = 


Side  work 


lT2  ~ aT2 

+2f  =2^ 

7ff  = 7 + 2 


1.  In  the  box,  what  is  the 
fractional  unit  for  each  fraction 
to  be  added  ?j » ^ 

2.  Which  is  the  smallest  of 
the  fractional  units — or  ^-? 

Can  both  thirds  and  fourths  be 
changed  to  twelfths,  the  smallest  unit 

3.  Tell  how  to  change  thirds  and  fourths  to  twelfths  J-  * ^ =fz 

.3*3  = _£ 

4.  Explain  each  step  of  the  work  in  the  box. 

[W] 

Copy  and  add  in  rows  5 and  6.  Write  each  sum  in  best  form. 


a 

b 

C 

d 

e 

f 

5.  2* 

3* 

A 

If 

n 

1ft 

If 

f 

3* 

4T6 

3| 

+41 

+ lf 

+3i 

+ t 

+61 

//V 

M 

9k 

/Ok 

ni 

6.  * 

If 

2* 

1 

4i 

U 

4| 

4ft 

2rl 

5* 

8ft 

+4* 

+3ft 

+1 

+ lf 

+3ft 

+ 1& 

6 T 

/Ok 

7# 

// 

9k 

/4k 

© Extra  Practice. 

Work  Set  72. 

What  is 

11,  the  Missing  Number? 

Tell  what  to  do  to  find  n in  each  example.  Show  each  time 
that  we  know  the  product  and  one  factor. 

4.  n X 54  = 4,320 

5.  2,210  -fa  = 65 

6.  7,200-  80  =9n 

Do  the  work  to  find  n in  each  example, 


1. **n5X  8 = $72.40 

2.  $48.86  - 7 = n 

3. *nX  9 = $59.13 


7.  73  X^n  = 3,285 

8.  5,248 -6n=  82 

9.  5,022-^=93 

[W] 
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Teaching  Page  211 

Pupil’s  Objectives:  (a)  To  extend  skill  in  add- 
ing mixed  numbers  to  include  ability  to  add  three 
addends ; ( b ) to  obtain  practice  in  finding  the  value 
of  n when  it  represents  a missing  quotient,  divisor, 
or  factor. 

Pre-book  Lesson 

1 .  Present  these  problems  and  have  pupils  solve 
them  independently: 

a.  How  far  does  Jim  ride  his  bicycle  in  delivering 
packages  if  he  rides  1 fo  miles  on  Pine  Street,  2f  miles 
on  Spruce  Street,  and  1^  miles  on  Elm  Street? 

b.  What  is  the  combined  weight  of  3 packages  which 
weigh  | pound,  f pound,  and  1^  pounds? 


2.  Pupils  who  obtain  correct  sums  for  the  above 
problems  may  be  assigned  the  examples  in  rows  5 
and  6 at  the  top  of  the  page  in  the  text. 

3.  For  pupils  who  need  help,  work  on  the  board, 
explaining  the  example  in  the  box  on  page  2 1 1 and 
as  many  other  examples  from  row  5 as  are  needed. 

Book  Lesson  (top  of  page).  Ex.  1-4:  Oral 
work.  Rows  5 and  6:  Written  work. 

Book  Lesson  (bottom  of  page).  Ex.  1-9: 
Oral  work.  Bottom  of  lesson:  Written  work. 

Differentiations  and  Extensions 

1 . Slower  learners  may  omit  the  work  on  page  2 1 1 
and  work  on  changing  fractions  and  adding  and 
subtracting  when  the  fractions  are  halves,  thirds, 
fourths,  fifths,  sixths,  and  eighths. 

2.  More  capable  children  may  be  assigned  the  fol- 
lowing problems: 

a.  If  candy  bars  sell  at  3 for  a dime,  how  many 
candy  bars  can  you  buy  for  20^?  for  50^?  for  $1.00? 

b.  When  notebooks  are  on  sale  at  3 for  50^,  how 
many  notebooks  can  a class  buy  for  $2.50?  for  $5.00? 
for  $6.00? 

c.  If  a bag  of  popcorn  weighs  £ pound,  what  part  of 
a pound  do  4 bags  weigh?  6 bags? 

3.  Assign  Extra  Practice  Set  72  as  needed. 

Set  72.  Three  addends;  apparent  common  denominator; 

carrying 

Add.  Give  answers  in  best  form. 


a 

b 

c 

d 

e 

f 

l-2f 

4.2. 

5 

8 

3ft 

2| 

8| 

1 

2 

1* 

7ft 

if 

41 

If 

4ft 

8| 

si 

6| 

1 

2 

3i 

J2 

n 

14 1 

13f6 

ni 

14 

2 71 

7f 

li 

54JL 
->1  6 

8f 

3 

4 

z4 

5 H 

3ft 

l 

4 

0 5 
"l2 

9f 

4.JL 
^1  6 

5 

6 

4| 

7| 

71 

2H 

8— 

®16 

14f2 

n 

13  re 

25f2 

13| 

Teaching 

Pages 

212, 

213,  214 

r 

and  215 


Pupil’s  Objectives:  (a)  To  gain  experience  in 
solving  practical  problems  involving  fractions  and 
mixed  numbers;  ( b ) to  increase  ability  to  estimate 
answers  in  addition  and  subtraction  of  mixed  num- 
bers; (c)  to  estimate  answers  for,  and  to  solve, 
1-  and  2-step  problems  involving  whole  numbers; 
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Jean  and  Jay  Sell  Punch 

Using  fractions  with  measures  IW] 

| Jean  and  Jay  are  making  more  punch  to  sell.  How  many 
of  liquid  does  the  recipe  make  before^^ju^ar^added^ 
They  are  going  to  double  the  recipe  because  sales  are  so 

How  many  cups  of  ea,ch  kind  of  juice  will  they  need?v 
Jz  c.  pirmppff;  3 o.  ofanyi' ; /£  o.  Jkmon/ 

In  all,  they  will  use  cups  of  juice. 

Jean  and  Jay  are  also  selling  icebox  cookies  with  their 
l.  Jay’s  mother  baked  If  lb.;  Jean’s  mother,  If  lb.;  and 
§ lb.  How  many  pounds  of  cookies  were  there? 

The  children  started  selling  punch  at  2:30  p.m.  and  stopped 
5.  For  how  long  did  they  sell  punch? jM.  /5/jrmo.  (zkj*) 
Jean  and  Jay  made  24^  cups  of  punch  in  all.  At  the  end 
p sale  they  had  cups.  How  much  punch  did  they^sdPv 
They  also  had  If  lb.  of  cookies  left  at  the  end  of  the  sale, 
many  pounds  of  cookies  had  they  sold ? ^ 


Can  You  Find  the  Mistakes? 

[°] 

Tell  what  is  wrong  in  each  of  Ex.  1 to  5. 

6 z(o 

1.  7|  = !$>  = % 2.  9f  - 9j§  = 8fg 

-5H  = 5^  = — 2Jf  = 2jf  = 2jf 

6^ 


3-  5^  = 5^ 

3 h =3^ 
+6|  =6# 
14nf  = 


/ (o 


4.  9§  = n 
7i  = 7| 
+8|  - 8f 


2i 

24J^  = 25 


Copy  and  work  each  of  Ex.  1-5  correctly. 


5.  8&  = 8^ 

5|  =5* 

4-3  = _2_ 

' 4 12 


Frank  Makes  Some  Candy 

A.  and  S.  of  mixed  numbers  with  related  uni  ike-fractions  [W] 

1.  Frank  used  § lb.  of  brown  sugar  and  2\  lb.  of  white  sugar 

in  making  some  candy.  How  many  pounds  of  sugar  did  he  use?-d£^ 

2.  Frank  opened  a full  cyuart  bottle  of  milk  and  used  I5  pints. 

How  much  milk  was  left? 

3.  After  Frank  used  ^ lb.  of  nut  meats  for  his  candy,  he  had 
| lb.  left.  How  many  pounds  of  nut  meats  were  there  at  first?/. 

ITGZlfc 

4.  It  took  | hr.  to  make  the  candy  and  lg  hr.  for  it  to  harden 
and  cool.  How  long  was  it  from  the  tim^ijjrank  started  to  make 
the  candy  until  it  was  ready  to  be  eaten  ?^  How  much  longer  did 
it  take  the  candy  to  harden  and  cool  than  it  took  to  make  it?i^ 

5.  Frank  gave  I5  lb.  of  candy  to  his  grandmother  and  § lb. 
to  his  aunt.  In  all,  Frank  gave  them  2J1  pounds.  How  much 
more  did  he  give  to  his  grandmother  than  to  his  aunt? 

6.  How  many  ounces  are  there  in  § lb.  ?^  in  1^  lb.?  2^. 

7.  Which  is  more,  I H lb.)  or  20  oz.?  How  much  more?^,^^? 
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(d)  to  review  the  methods  of  finding  the  value  of  n 
when  it  represents  any  missing  number. 

Background.  The  three  sets  of  word  problems 
on  pages  212-214  contain  fractional  units  com- 
monly used  for  measurement.  Pupils  may  use  the 
following  in  constructing  problems  of  their  own: 

Halves,  fourths,  eighths,  sixteenths  of  a pound 

Halves  and  fourths  of  an  hour 

Halves,  thirds,  fourths  of  a cup 

Halves,  thirds,  fourths,  eighths  of  a yard 

Halves,  fourths,  fifths,  tenths  of  a mile 

Halves,  thirds,  fourths,  sixths,  twelfths  of  a dozen 


Teacher’s  Preparation.  Have  available  a 
kitchen  scale  and  some  dry  materials  which  may 
be  weighed. 

Book  Lesson  (page  212).  Ex.  1-7:  Written 
work. 

Book  Lesson  (page  213,  top).  Ex.  1-5:  Oral 
work.  Bottom  of  lesson:  Written  work. 

Book  Lesson  (page  213,  bottom).  Ex.  1-7: 
Written  work. 

Book  Lesson  (page  214,  top).  Ex.  1-6:  Writ- 
ten work. 
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Problems  about  Children's  Weights 

A.  and  S.  of  mixed  numbers  [W] 

Work  the  problems  these  children  made  up.  Then  make  up 
and  work  two  problems  about  your  own  weight. 

1.  Sue:  Last  June  I weighed  56|  pounds.  Since  that  time 
I’ve  gained  3}  pounds.  How  much  do  I weigh  now 'UcO'kM: 

2.  Fred:  I weigh  5 If  pounds  now.  The  nurse  says  that  I 
weigh  4}  pounds  less  than  the  average  for  my  age  and  height. 
What  is  the  average  weight  for  my  age  and  height 

3.  Sally:  My  mother  weighs  1 16  pounds.  I weigh  60|  pounds. 
How  much  heavier  is  my  mother  than  I am? 55~k Mr. 

4.  Jack:  Before  I was  sick,  I weighed  67^  pounds.  Now  I 
weigh  64§  pounds.  How  many  pounds  did  I lose? 2?^^ 

5.  Helen:  In  September  I gained  1 J,-  pounds;  in  October,  2fs 
pounds;  and  in  November,  If  pounds.  How  much  did  I gain?5/I$ 

6.  Tom:  Six  months  ago  I weighed  58^  pounds.  Now  I weigh 
64g  pounds.  What  has  been  my  average  gain  per  month  ? /M: 


Estimating  in  Subtracting  Mixed  Numbers 


[O] 


In  Ex.  la  below,  can  we  take  § (or  f§)  from  ^ ?^What  will 


the  whole-number  part  of  tl 

Tell  the  whole-number  part  of  each  Answer  in  rows  1 and  2. 


answer,  be  ?„ 


a 

b 

C 

d 

e 

f 

9ft 

8* 

8* 

n 

10| 

5ft 

=%r 

■X  7 

-6ft 

-7W 

2 A 

— 2f 

i. 

nf 

9§ 

10| 

n 

23} 

12i 

2. 

4 7 

-w 

-6ft 

zM 

r8ft 

3/ 2 

(oS 

/¥& 

3. 

Copy  rows 

1-2  and  subtract. 

Were  your 

estimates  correct? 

4. 

3-4.  Copy  rows  1 and  2 without  the  minus  signs  and  add.^ 

214 


Can  You  Think  Straight? 

Do  the  work  to  find  the  value  of  n. 


72  a 

n X 52  = 3,744 

4,374  54  = n 

44  XSn=  2,332 
80 

5,360  -4-  n = 67 

te&UO 
5.  64  X $8.90  = n 


if  b 

n + 2f  = 10i 

n-  6|=  2* 


71 


2b  nC 

n = % 


»A-n  = 6, 

5*  - 2 * = n‘ 


-S’ 


2,772  -4-  n = 

'82  $3f 

75 

7,050  -4-  n = 
n X 42  = 1,5 
5,580  -4-  93  = 
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Book  Lesson  (page  214,  bottom).  Rows  1 
and  2:  Oral  work.  Ex.  3 and  4:  Written  work. 

Book  Lesson  (page  215,  top).  Ex.  1-7:  Writ- 
ten work. 

★Answers  Not  on  Reproduced  Page  214 

3.  Adding  in  row  1 

a.  lift  b.  12i%  = 12f 

d.  lift  = Ilf  e.  12ff  = 13§ 

4.  Adding  in  row  2 
a.  15ff  = 16ft  b.  15f|  = 16i 


c.  15ft 
f.  6ft  = 6f 
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c.  15ft  = 16ft 
f.  201  = 21i 


Book  Lesson  (page  215,  bottom).  Rows  1-5: 
Written  work. 

Differentiations  and  Extensions 

1.  All  children  should  estimate  answers  to  the 
word  problems  involving  mixed  numbers  by  round- 
ing to  the  nearest  whole  number.  The  estimated 
answers  will  then  serve  to  check  the  reasonableness 
of  the  computed  answer. 

2.  Slower  learners  may  need  help  in  determining 
the  correct  processes  for  solving  word  problems 
with  mixed  numbers,  as  well  as  in  rounding  mixed 
numbers  for  estimating.  These  pupils  should  first 
read  and  solve  problems  in  terms  of  whole  num- 
bers, working  through  the  steps  suggested  for 
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slower  learners  under  Differentiations  and  Exten- 
sions on  page  214  of  the  Manual. 

3.  More  capable  children  may  try  to  obtain  exact 
answers  for  some  of  the  problems  on  pages  212— 
214  without  using  paper  and  pencil.  Plenty  of 
time  should  be  allowed  for  pupils  to  explain  their 
ways  of  thinking.  Answers  may  then  be  checked 
by  computation  with  paper  and  pencil. 

4.  More  capable  children  may  formulate  and  work 
original  word  problems  containing  fractions  and 
mixed  numbers.  List  on  the  board  and  discuss  the 
fractional  units  frequently  encountered  in  measure- 
ment problems  (see  Background);  then  have  the 
i children  list  practical  situations  for  which  a knowl- 
edge of  fractions  and  measures  is  necessary,  such  as: 

a.  Sewing — using  patterns  and  buying  materials 

b.  Measuring  and  comparing  measurements  in  con- 
structing things 

c.  Making  and  using  time  schedules 

d.  Cooking  and  baking — using  time  and  quantitative 
(measures 

Teaching  Page  216 


Pupil’s  Objectives:  To  develop  keenness  (a)  in 
detecting  problems  which  cannot  be  solved  because 
(some  data  is  missing;  (b)  in  disregarding  unneces- 
sary data  in  problems. 

Background.  From  the  many  sets  of  word 
problems  which  pupils  have  solved  and  from  the 
study  of  process  relationships  involved  in  finding 
k a missing  number,  pupils  should  be  able  to  make 
and  use  a summary  such  as  the  following: 

To  find: 

a.  a sum 

b.  a remainder  or 

a difference 

c.  a product 

ij 

i.  a quotient 


In  analyzing  the  problems  in  the  text,  pupils 
should  first  decide  whether  they  are  to  find  a sum, 
remainder  or  difference,  product,  or  quotient. 
Next,  they  should  decide  whether  the  problem 
?ives  sufficient  data,  and  if  it  does  not,  they  should 
tell  what  data  is  missing.  (It  will  simplify  correc- 
tion if  the  class  selects  a single  set  of  numbers  to 
be  used  in  the  written  part  of  the  lesson.)  If  a 


We  must  know: 
two  or  more  addends 
the  sum  of  two  addends  and  one 
of  the  addends 

two  factors — the  multiplicand  (size 
of  each  equal  group),  and  the 
multiplier  (the  number  of  equal 
groups) 

a product  (called  the  dividend), 
and  one  of  the  factors  (called 
the  divisor) 


A Circus  in  the  Backyard 

Problem-solving;  missing  numbers  and  extra  numbers/  [O] 

Tell  which  problems  below  need  numbers  to  be  solved./ Tell 
also  which  problems  have  numbers  that  are  not  needed  ImumUrAArMt&d) 
t/T.  The  children  in  the  picture  are  getting  ready  to  give  a 
circus  in  Judy’s  backyard.  If  they  charge  5 <£  admission,  how 
much  money  will  they  take  in? 

i/2.  Janice  used  cardboard  and  cut  out  different  kinds  of  wild 
animals.  Then  she  made  cages  for  each  kind.  If  each  cage  has 
24  bars,  how  many  bars  will  she  need  for  all  the  cages? 

3.  Ned  is  going  to  be  a clown.  He  is  planning  to  wearQ  of 
his  father’s  old  hats.  If  his  father  wears  a size  hat,  and  Ned 
wears  size  6§,  what  is  the  difference  between  their  sizes  ?jr 
i/4.  Ned  put  a pillow  over  his  stomach  and  used  his  father’s 
belt.  How  long  is  the  belt  if  it  is  8g  inches  too  long  for  Ned? 

5.  To  make  a trapeze,  a bar  was  fastened  to[2)  ropes  that  were 
tied  to  a tree  branch.  The  bar  was  3^  feet  from  the  branch  and 
feet  from  the  ground.  How  high  was  the  branch? 
i/6.  The  children  who  came  to  the  circus  sat  6 in  a row.  How 
many  rows  of  children  were  there  watching  the  circus? 

[W] 

Make  up  numbers  for  the  problems  needing  them  and  then 

do  the  work  to  solve  all  the  problems. 
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problem  gives  unnecessary  numbers,  these  should 
be  identified  and  disregarded  in  the  solution. 

Book  Lesson.  Ex.  1-6:  Oral  work.  Bottom  of 
the  page:  Written  work. 

Differentiations  and  Extensions 

1 . As  an  oral  lesson,  let  slower  learners  solve  the 
problems  by  using  only  the  whole-number  part  of 
each  mixed  number. 

2.  All  children  may  obtain  experience  in  using 
linear  measures  by  first  estimating,  then  measur- 
ing off  the  heights  given  in  Ex.  5 in  the  text. 


Do  You  Understand? 

Test  of  Information  and  Meaning  5 

1.  What  number  is  1,000  larger  than  99,544 7200,544 

2.  What  number  is  100  times  4,1827^,200 

3.  What  part  of  the  group  of  rectangles  below  is  colored??- 

4.  There  are  dots  in  what  part  of  the  group  of  rectangles  ?f 

mrrimmrrii — n — n i 

5.  Change  }§  to  lowest  terms. ^ 

6.  Change  ^ to  a whole  number.  3 

7.  Change  to  a mixed  number. 3 J 

8.  What  is  the  difference  between  § and 

9.  How  many  quarters  in  $2.50  ?/0 

10.  From  9 a.m.  to  11:30  a.m.  = JLI  hr. 

11.  From  10  a.m.  to  2 p.m.  = Ji-  hr. 

12.  From  6 p.m.  today  to  6 p.m.  tomorrow 
is  _24f  hr. 

13.  What  mixed  number  is  shown  by  the 
colored  parts  of  the  circles  in  box  A?  2& 

14.  A piece  of  ribbon  5 yd.  long  is  how  much  longer  than  a 
piece  ^ yd.  long??>^ 

15.  Write  the  first  partial  dividend  for  the 
division  example  in  box  B.  45lJ&ru) 

16.  The  whole  quotient  for  Ex.  B will  be  a 
number  between  tens  and  _6_  tens. 

17.  What  is  the  common  denominator  for  the 
fractions  in  Ex.  C?  20 

18.  A 2-pound  bag  of  potato  chips  will  make 
how  many  g-pound  bags?  ^ 


Do  You  Make  Mistakes? 


Diagnostic 

Copy  and  work.  You  need  not  check  your  answers. 


1. 

a b c 

41]297’“  22jS$i’m  21 0M 

Study 

Pages 

Pra 

Si 

176-178; 

185 

53. 

2. 

82)1,978 ,R'°  51)$22.f!  73)1,699^ 

180-182; 

185 

55, 

3. 

92)3,1'58'  74)$41.44  84)5,217'^ 

183-185 

56 

4. 

W.R5+  , f0.0.5  v 4o,m 

73]5d64  87)$435  56)2^80’ 

186 

6 

5. 

* + § 2 S + f ft  t-M 

197-201 

65, 

6. 

+ h2z  Q + 4§  — 2 

204 

6 

7. 

4t  + f 3J  7f  - l(,i  t + 9 ^2/0% 

206,  207 

8. 

8*  - If  Hi  8*  + 31/214*  - 3f| 

208-210 

70, 

Can  You  Solve  Problems? 

Problem 

Read  and  think  carefully  as  you  work  problems  1 to  10. 


1.  The  box  shows  the  number  of  children 
from  4 schools  who  went  to  see  a parade. 
What  was  the  total  number  from  these  schools  ? 

2.  Of  the  Lawson  School  children,  197 
were  boys.  How  many  girls  were  there? 2/3 


Lawson  A 
Adams  2 
Central  2 
Hudson  _2 
U 


3.  The  Adams  School  children  went  to  the  parade  in  gr< 
of  30  children  each.  How  many  groups  of  children  were  th 


4.  Each  of  the  Central  School  children  wore  a badge.  I 
children  shared  equally  the  work  of  making  all  the  badges, 
many  badges  were  made  by  each  child  724 
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Teaching  Pages  217,  218,  and  219 

Pupil’s  Objective:  To  take  the  four  regular 
end-of-chapter  tests. 

Book  Lesson  (page  217).  Test  of  Information 
and  Meaning  5.  Written  work.  Follow  the  sug- 
gestions for  administering  this  type  of  test  in  pre- 
ceding chapters.  To  prepare  their  papers  for  this 
test,  pupils  may  number  from  1-18,  and  write 
answers  for  the  example  after  each  number. 

Book  Lesson  (page  218,  top).  Diagnostic  Test 
5.  Written  work. 

1.  Explain  that  this  test  includes  only  the  new 
skills  introduced  in  Chapter  5.  Discuss  with  pupils 


the  skill  tested  in  each  row  (see  below)  and  the  pur- 
pose for  indicating  study  pages  and  practice  sets. 

Row  1.  Divisors  and  quotients  are  2-place  numbers 
Row  2.  Dividends  are  4-place  numbers;  no  carry- 
ing in  multiplication;  no  borrowing  in  subtraction 
Row  3.  Division  with  carrying  in  the  multiplication 
step  and  borrowing  in  the  subtraction  step 

Row  4.  Zero  in  one’s  place  of  the  quotient ; zero  in 
dime’s  place  of  the  quotient  of  a money  number 
Row  5.  Addition  and  subtraction  of  related  fractions 
Row  6.  Addition  and  subtraction  of  mixed  numbers 
without  carrying  or  borrowing 

Row  7.  Carrying  in  adding  a fraction  to,  and  bor- 
rowing in  subtracting  a fraction  from,  a mixed  number 
Row  8.  Carrying  in  adding  mixed  numbers;  bor- 
rowing in  subtracting  a mixed  number  from  a mixed 
number 
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Set  69.  Apparent  common  denominator ; 

no  carrying  or  borrowing 


The  Hudson  School  children  paid  35<£  each  for  bus  fare, 
much  did  the  289  children  pay  for  bus  fare?£/tf//5 
.Tom  counted  28  players  in  one  parade  band,  24  in 
er,  18  in  another,  and  30  in  another.  What  was  the  average 
fier  of  players  per  band?  25 

. Jean  counted  8 floats  with  5 people  riding  on  each,  and 
its  with  7 people  on  each.  How  many  people  were  riding 
bse  floats  ?<?2 

L The  parade  marched  § mi.  on  Crescent  Street,  2g-  mi. 
lain  Street  and  § mi.  on  Market  Street.  What  was  the  total 
er  of  miles  the  parade  marched  ? 

, How  much  farther  did  the  parade  go  on  Main  Street 
m Market  Street?  li/mifa) 

The  clock  on  the  city  hall  looked 
ay  when  the  parade  was  over.  The 
* started  at  1:30  p.m.  How  many 
es  had  it  lasted  ? 120/m^nutM 


How  Well  Can  You  Figure? 

Compulation  Test  5 

Dy  and  work.  You  need  not  check  your  answers. 

to 

5.  4J 

10.  7§ 

//?b 


‘ 75.06 

2.  $53.48 

3.  90)540 

4.  78 

9.48 

X7 

X39 

£53? 

$379.36 

6,m 

3,092 

1 53.27 

7.  $60.00 

8.  84)517 

9.  754 

j X68 

-58.34 

X468 

5*  /.U 

352,871 

'Id* 

to  5§.6i 

16. 

Divide  $3. 

ike  | from  2*./?§ 
ultiply  905  by  30 1.277,835 
vide  $59.86  by 
plus  ?>\  plus  If  = M 


-J/72 


17.  7f  + 2i  + 1* 

18.  Divide  $57.40  by  §2*0.70 

19.  lOf  minus  7*  = 2/8 

20.  Divide  3,465  by  63.5-^ 


219 


2.  Extra  Practice  Sets  67  and  69,  not  pre- 
viously reproduced  in  the  Manual,  are  given  below 
and  in  the  next  column. 

Set  67.  Subtraction  of  related  unlike-fr actions; 
apparent  common  denominator ; remainder  less  than  1 


Subtract.  Give  answers  in  best  form. 


a 

b 

C 

d 

e 

f 

g 

h 

8 

5 

9 

5 

1 5 

7 

1 1 

i i 

8 

TO 

6 

1 6 

10 

1 6 

T2 

1 

A 

4 

5 

7 

1 

5 

1 

4 

5 

T2 

8 

2 

8 

2 

5 

3 

1 

5 

1 

1 

1 

s~ 

] 8 

16 

10 

12 

16 

5 

16 

12 

! 2.f 

7 

1 1 

9 

1 1 

4 

1 5 

1 

1 2 

1 2 

1 6 

T6 

5 

1 6 

4 

9 

1 

1 

1 

3 

7 

3 

3 

T6 

6 

6 

4 

8 

1 O 

4 

1 6 

| 1 

5 

3 

5 

5 

1 

3 

1 

1 16 

12 

4 

16 

16 

10 

16 

16 

a b c 

1.  6i  2f  lOf 

+ 2f  +1£  -5* 

8f  3|  5| 

2.  5§  12*  9* 

-2*  -8  + 5j 

3|  ~*fo  14f6 


d e f 

8*  4*  7* 

-7*  +2j  + * 

1—  7 7 

*12  ®4  *10 

H 15f  20  J 

+ j -9b  - 19* 

8|  6| 


Book  Lesson  (pages  218,  bottom,  and  219,  top). 

Problem  Test  5.  Written  work.  If  it  seems  advis- 
able, administer  the  test  to  slower  learners  accord- 
ing to  the  suggestions  on  page  54  of  the  Manual. 

Book  Lesson  (page  219,  bottom).  Computa- 
tion Test  5.  Written  work. 


Differentiations  and  Extensions.  Use  the  ta- 
ble below  to  find  per  cents  for  the  individual  test- 
record  cards. 


TABLE  OF  PER  CENTS  FOR  CHAPTER  5 SCORES 


Score 

Per  Cents  for 
Problem 
Test5 

Score 

Per  Cents  for 
Computation 
Test5 

Score 

Per  Cents  for 
Computation 
Test  5 

1 

10 

1 

5 

11 

55 

2 

20 

2 

10 

12 

60 

3 

30 

3 

15 

13 

65 

4 

40 

4 

20 

14 

70 

5 

50 

5 

25 

15 

75 

6 

60 

6 

30 

16 

80 

7 

70 

7 

35 

17 

85 

8 

80 

8 

40 

18 

90 

9 

90 

9 

45 

19 

95 

10 

100 

10 

50 

20 

100 

\ 
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Teaching  Chapter  6 of  Grade  5 


Introduction 

This  chapter  presents  the  final  steps  in  two  se- 
quences: division  by  2-place  divisors,  and  addition 
and  subtraction  of  fractions  and  mixed  numbers. 

I.  Learning  Outcomes  in  Chapter  6 

1 . Ability  to  divide  by  2-place  divisors  when  the 
trial  quotient  figure  is  not  the  true  quotient,  as 
follows: 

a.  Trial  quotient  figures  are  1,  2,  or  3 larger  than 
true  quotient  figures. 

b.  Trial  quotient  figures  are  larger  than  9. 

c.  Divisors  are  teen-numbers. 

d.  Quotients  are  3-place  numbers  without  zeros. 

e.  Quotients  are  3-place  numbers  with  one  or  two 
zeros. 

2.  Ability  to  show  the  remainder  in  a division 
example  in  fraction  form 

3.  Ability  to  find  a common  denominator  for 
two  or  three  unrelated  fractions 

4.  Ability  to  add  and  subtract  unrelated  frac- 
tions and  mixed  numbers 

5.  Ability  to  compare  numbers  by  division,  using 
a proper  fraction,  an  improper  fraction,  or  a mixed 
number 

6.  Ability  to  solve  problems 

7.  Understanding  of  various  specific  concepts, 
generalizations,  relationships,  and  skills 

8.  Desirable  emotionalized  responses  (attitudes, 
appreciations,  values) 

II.  The  Nature  of  the  Major  Outcomes 

Ability  to  Divide  by  2-Place  Divisors  when 
the  Trial  Quotient  Is  Not  the  True  Quotient 
(pages  223-226,  228-230,  233,  236-241) 

To  help  pupils  to  build  confidence  in  their  abil- 
ity to  divide  by  2-place  numbers,  all  examples  in 
preceding  work  have  been  comparatively  easy  ones 
in  which  the  trial  quotient  was  the  true  quotient. 
However,  pupils  have  learned  to  test  each  quotient 
figure  by  multiplying  and  comparing  the  product 
with  the  partial  dividend. 

For  pupils  who  have  been  successful  up  to  this 
point,  the  final  step  in  the  sequence  will  present 
few  difficulties.  The  important  point  to  emphasize 


is  the  necessity  for  taking  plenty  of  time  to  multiply 
mentally , or  in  side  work,  to  test  each  quotient  fig- 
ure before  it  is  written.  As  pupils  gain  increased 
ability  to  sense  number  relationships  and  to  multi- 
ply mentally,  they  develop  greater  skill  in  estimating 
quotient  figures.  Pupils  who  have  become  resource- 
ful in  finding  quotient  figures  are  not  troubled  when 
trial  quotients  appear  to  be  10  or  larger,  as  when 
dealing  with  teen-number  divisors. 

Some  pupils  may  round  divisors  ending  in  7,  8, 
or  9 to  the  nearest  ten  instead  of  to  the  given  ten. 
If  they  try  this,  and  it  works  for  them,  they  should 
certainly  be  permitted  to  continue  using  it.  How- 
ever, the  authors  do  not  recommend  that  teachers 
present  this  way  of  rounding  in  Grade  5,  since  it 
sometimes  produces  estimates  that  are  too  small. 
If  divisors  are  always  rounded  to  the  given  tens, 
then  quotient  figures  may  be  too  large,  but  never 
too  small.  As  a consequence,  pupils  need  to  be 
concerned  only  about  adjusting  quotient  figures 
downward. 

Ability  to  Show  the  Remainder  in  a Division 
Example  in  Fraction  Form  (pages  242-245) 

In  all  previous  work  in  division,  pupils  have  in- 
terpreted remainders  as  some  number  of  things 
left  over.  Now  they  learn  that  if  the  division  in- 
volves unnamed  numbers,  the  remainder  may  be 
divided  by  the  divisor,  giving  a proper  fraction 
which  becomes  a part  of  the  quotient.  However, 
if  the  division  involves  named  numbers,  judgment 
must  be  used  to  decide  whether  or  not  it  is  sensible 
to  divide  the  remainder. 

The  work  in  expressing  remainders  as  fractions 
is  presented  to  provide  readiness  for  greater  em- 
phasis upon  the  idea  in  Grade  6.  When  remainders 
occur  in  division  with  2-place  divisors  in  Chapters  6 
and  7,  pupils  are  usually  instructed  to  express  the 
remainder  with  R.  To  expect  pupils  in  Grade  5 to 
express  remainders  with  fractions  would  necessi- 
tate greater  emphasis  upon  reducing  fractions  to 
lowest  terms. 

The  steps  in  dividing  by  2-place  divisors  have 
been  presented  gradually  to  enable  pupils  to  suc- 
ceed in  each  new  step.  Accordingly,  it  has  not  been 
considered  advisable  to  complicate  the  process  by 
teaching  pupils  to  express  remainders  as  fractions 
in  lowest  terms. 
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Ability  to  Find  a Common  Denominator  for 
Two  or  Three  Unrelated  Fractions  (pages 
247-249) 

In  Chapter  3,  pupils  learned  that  standard 
measurement  units  cannot  be  added,  subtracted, 
or  compared  until  they  are  all  expressed  in  the 
same  unit  of  measure.  In  adding  8 inches,  2 feet, 
and  2 yards,  we  can  convert  feet  and  yards  to 
inches.  The  inch  becomes  the  common  unit  of 
measure.  To  compare  the  value  of  2 quarters  and 
4 dimes,  we  may  express  both  in  cents.  Then  the 
cent,  which  is  smaller  than  either  of  the  given  units 
(dimes  or  quarters),  is  the  common  unit  of  measure 
for  this  comparison. 

In  Chapter  5,  pupils  learned  to  add,  subtract, 
and  compare  unlike-fractions  by  using  as  a com- 
mon fractional  unit  the  smallest  of  the  given  frac- 
tional units  (i.e.,  halves,  fourths,  and  sixteenths 
were  added  by  converting  halves  and  fourths  to 
sixteenths).  In  this  chapter,  pupils  learn  to  find  a 
common  fractional  unit  which  is  smaller  than  any 
of  the  given  fractional  units.  To  add  halves,  thirds, 
and  fourths,  each  fraction  must  be  expressed  as 
twelfths.  Then  is  the  common  fractional  unit 
and  12  is  the  common  denominator  required  for 
this  example. 

In  most  explanations  dealing  with  converting 
unlike-fractions,  only  the  concept  of  a common 
denominator  is  considered.  The  advantage  of  in- 
troducing the  concept  of  a common  fractional  unit 
is  that  it  can  then  be  demonstrated  how  the  com- 
mon unit  Y2  may  be  applied  to  \ six  times,  to  ^ 
four  times,  and  to  \ three  times.  For  these  demon- 
strations it  is  helpful  to  use  fractional  parts  of  equal 
wholes  on  a flannel  board. 

Ability  to  Add  and  Subtract  Unrelated  Frac- 
tions and  Mixed  Numbers  (pages  250-253) 

In  this  chapter,  pupils  have  an  opportunity  to 
strengthen  their  understanding  of  the  generaliza- 
tions for  carrying  in  adding  mixed  numbers  and  for 
borrowing  in  subtracting  mixed  numbers.  All  of 
the  following  variations  with  regard  to  the  frac- 
tional part  of  the  mixed  numbers  are  included  in 
this  work: 

a.  Like-fractions 

b.  Related  unlike-fractions  (the  smallest  fractional 
unit  given  is  the  common  fractional  unit) 

c.  Unrelated  unlike-fractions  (the  common  frac- 
tional unit  is  smaller  than  any  of  the  given  fractional 
units) 


Ability  to  Compare  Numbers  by  Division 
(pages  258-261) 

Pupils  have  had  many  experiences  in  comparing 
two  numbers  by  subtraction.  They  have  had  lim- 
ited experiences  in  comparing  by  division  in  work- 
ing examples  such  as:  15  minutes  = what  part  of 
an  hour?  24  inches  = what  part  of  a yard?  In  this 
chapter,  comparing  by  subtraction  and  by  division 
are  brought  together. 

As  pupils  discover  and  use  the  following  gen- 
eralizations, they  learn  that  comparing  by  division 
may  result  in  proper  fractions,  improper  fractions, 
mixed  numbers,  or  whole  numbers: 

a.  Comparing  a smaller  number  with  a larger 
number  gives  for  a quotient  a proper  fraction  which 
shows  what  part  the  smaller  number  is  of  the  larger 
number. 

b.  Comparing  a larger  number  with  a smaller 
number  gives  as  a quotient  a whole  number,  an 
improper  fraction,  or  a mixed  number  which  shows 
how  many  times  as  large  as  the  larger  number  is 
the  smaller  number. 

Ability  to  Solve  Problems  (pages  220-222, 
227,  231,  234,  241,  244-246,  254-257,  260- 
261) 

A large  part  of  Chapter  6 is  devoted  to  the  solu- 
tion of  problems.  Many  sets  have  much  in  com- 
mon with  problems  in  life  situations,  since  data  for 
the  problems  must  be  obtained  from  price  lists, 
road  signs,  or  posters.  Sometimes,  too,  pupils 
must  supply  the  missing  numbers  from  their  own 
quantitative  experiences. 

Pupils  are  given  practice  in  using  diagrams  to 
represent  the  number  relationships  in  problems. 
Emphasis  is  placed  upon  the  importance  of  using 
estimated  answers  as  a means  of  judging  the  reason- 
ableness of  exact  answers.  Some  sets  of  problems 
require  a knowledge  of  the  equivalents  in  the  tables 
of  measures  and  an  understanding  of  rate-time- 
distance  relationships. 

Understanding  of  Various  Specific  Concepts, 
Generalizations,  Relationships,  and  Skills 

1.  Concepts  and  essential  technical  terms: 

dividing  the  remainder 

relation  of  one  number  to  another  (ratio) 

smallest  common  denominator 

trial  quotient  figure 
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2.  Important  relationships  and  generalizations. 
The  generalizations  appearing  in  Chapter  6 will 
be  found  on  the  following  pages  in  the  text  (and 
on  the  corresponding  reproduced  pages  in  this 
Manual):  pages  233,  238,  240,  244,  248,  249, 
258,  259. 

3.  Skills  beyond  those  already  listed: 

a.  Ability  to  find  n,  the  missing  dividend  (page  223) 

b.  Skill  in  multiplying  or  dividing  mentally 
to  change  measures  from  one  unit  to  another 
(page  232) 


Desirable  Emotionalized  Responses  (Atti- 
tudes, Appreciations,  and  Values) 

In  spite  of  the  importance  of  this  outcome,  it  is 
often  neglected.  It  might  be  wise  at  this  time  to 
take  stock  of  your  arithmetic  program.  Have  you 
done  everything  possible  to  help  your  pupils  ap- 
preciate and  value  arithmetic?  If  so,  they  are  prob- 
ably responding  by  being  more  responsible  and 
efficient  in  their  everyday  affairs,  and  this,  of 
course,  is  one  of  the  fundamental  reasons  for  teach- 
ing arithmetic. 


Selling  at  the  School  Fair 

Using  a price  list  in  problem-solving  |\\ 

1.  The  5th-grade  class  had  charge  of  the  baked-goods  bootl 
at  their  school  fair.  Tom  and  Fred  decorated  the  booth.  The' 
used  2|  yd.  of  plastic  material  on  each  of  two  sides  and  % yd.  oi 
the  third  side.  How  many  yards  of  material  did  they  us e?#^. 

2.  At  70<£  a yard,  how  much  did  the  plastic  material  cost?** 

3.  When  Lucy  was  the  clerk,  she  sold  a chocolate  cake  an< 
\ doz.  sweet  rolls.  How  much  did  she  charge  for  these  things 

4.  A customer  asked  Patty  for  § lb.  of  vanilla  cookies.  Ho\ 
many  ounces  did  Patty  weigh  out?/  How  much  did  § lb.  cost?V 

5.  Tom  asked  for  30<£  worth  of  ginger  cookies  and  an  appl 
pie.  How  much  did  he  have  to  pay }$105 

6.  Lucy  sold  a cherry  pie  and  1 doz.  plain  rolls.  What  chang 
did  she  give  from  a $5  bill?£3.73 

7.  Jim  had  $1.00  to  spend.  Could  he  buy  an  apple  pie  am 
g doz.  sweet  rolls  ~>7lcr 

8.  Lucy  worked  at  the  booth  from  6:45  to  7:25,  or  342  mir 

9.  Find  the  total  in  the  cash  box  when  there  were  three  $ 
bills,  eight  $1  bills,  7 quarters,  3 dimes  and  4 nickels >25. 25 

10.  Walter  paid  $1.17  for  a berry  pie  and  some  pecan  rolls 
How  many  rolls  did  he  buy?5 

Find  the  amount  of  change  from  each  of  these  sales: 

THINGS  BOUGHT  ^^AMOUNT  USED^TpPA 

11.  Cherry  pie  and  1 doz.  sweet  rolls  ($/.  H-9)  $2.00  5/< 

12.  Coconut  cake  and  2 lb.  ginger  cookies  ($/.?<?)  $5.00  $3.0! 

13.  Cherry  pie  and  \ doz.  plain  rolls  ($/03)  $2.00  9T! 

14.  Spice  cake,  berry  pie  and  \ lb.  nut  cookies  ($2.09)%5. 00  $2.90 

15.  Write  and  work  3 more  problems  using  the  picture. 
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Teaching  Pages  220  and  221 

Pupil’s  Objective:  To  increase  problem- 
solving ability  by  the  solution  of  problems  in  which 
it  is  necessary  to  obtain  information  from  a price 
list  or  from  tables  of  standard  measures. 

Pre-book  Lesson.  Let  pupils  recall  and  de- 
scribe school,  church,  or  club  affairs  at  which  ar- 
ticles of  different  kinds  were  arranged  and  sold  at 
booths.  Children  may  tell  about  the  work  needed 
to  get  the  booths  ready,  the  number  of  people 


needed  to  sell  things,  prices  at  which  things  were 
sold,  and  the  like. 

Book  Lesson.  Ex.  1-15:  Written  work. 

1.  Have  pupils  study  the  picture  on  page  220 
and  read  the  price  list.  Direct  all  pupils  to  read 
silently  the  problems  on  page  221.  Assist  pupils 
individually  with  any  difficult  words  or  concepts. 

2.  Place  in  an  independent  group  pupils  who 
can  obtain  the  data  needed  without  your  help. 
Assist  other  pupils  as  suggested  on  the  next  page. 
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Differentiations  and  Extensions 


1 .  Assist  slower  learners  to  read  and  analyze  each 
problem. 

3^  yd. 

a.  For  problem  1,  pupils  may 
draw  a diagram  of  the  booth, 
writing  the  mixed  numbers  on 
the  diagram,  as  at  the  right. 

b.  For  problems  3 to  7,  assist  pupils  to  organize 
the  data  for  each  problem  in  the  form  of  a sales 
slip,  as  shown  for  problem  3 below. 


2!  yd. 


a chocolate  cake 
^ doz.  sweet  rolls  at  70^  a doz. 


$1.25 

+0.35 

$1.60 


c.  Pupils  may  then  complete  the  written  work 
for  each  problem. 


2.  After  the  written  work,  organize  a discussion 
lesson  for  all  children.  Have  a pupil  use  a yard- 
stick to  show  the  dimensions  of  a booth  2f  yd.  by 
3|  yd.  in  one  corner  of  the  classroom.  Before 
showing  the  exact  size  of  the  booth,  pupils  may 
step  off  the  desired  distances  as  a way  of  estimating 
the  size  of  the  booth. 

3.  More  capable  children  may  copy  the  price  list 
on  the  board  and  assemble  articles  to  use  in  dram- 
atizing a situation  involving  buying  and  selling 
baked  goods.  Then,  all  pupils  may  use  toy  money 
and  engage  in  buying  activities. 


Teaching  Page  222 

Pupil’s  Objectives:  To  gain  experience  ( a ) in 
solving  problems  involving  rate-time-distance  re- 
lationships ; (b)  in  formulating  problems  using  data 
presented  in  a table. 

Pre-book  Lesson.  Pupils  may  tell  about  trips 
they  have  taken  by  different  modes  of  transporta- 
tion, giving  approximate  distance  traveled  and 
length  of  time  for  each  trip.  Pupils  may  be  asked 
to  recall  what  they  learned  on  pages  144  and  145 
in  the  text  about  the  meaning  of  the  term  rate  and 
about  finding  the  rate  of  travel. 

Book  Lesson.  Ex.  1-9:  Oral  work. 

Differentiations  and  Extensions 

1.  For  all  children. 

a.  Make  available  an  old  alarm  clock  or  a clock 
dial  for  use  in  measuring  intervals  of  time  for  prob- 
lems 1-3  in  the  text. 


Travel  Problems 

Mulliplicand-mulliplier-product  relationship  [O] 

1.  On  a train  trip  from  Toronto  to 
Denver,  Mary  Lou  had  to  change  trains 
in  Chicago.  She  arrived  in  Chicago  at 
11:30  a.m.  and  at  1:45  p.m.  left  for  Den- 
ver. How  long  did  she  wait  in  Chicago?/ 
2JiA, < /5/midv. 

2.  Mary  Lou’s  train  was  due  in  Denver  at  4:50  p.m.,  but  it  did 

not  arrive  until  5:18  p.m.  How  many  minutes  late  was  the  train ?v 

28/m^rv. 

3.  Mary  Lou’s  father  met  her.  He  arrived  at  the  station  15 
minutes  before  the  train  was  due.  At  what  time  did  he  arriv^jV 

How  long  did  he  have  to  wait  until  Mary  Lou’s  train  arrived  ?v 

tyS/WUM/. 

4.  When  it  was  5:24  by  Mary  Lou’s  watch,  her  watch  was 
6 min.  slow.  What  was  the  correct  time  ?5 .39 

5.  A car  moving  at  an  average  rate  of  42  mi.  an  hour  can  go 
how  far  in  6 hr.  ? Rate  X time  = distance  42  X 6 = n252/m5. 

6.  If  a train  is  allowed  7 hr.  to  cover  301  mi.,  what  must  be  its 
average  rate  per  hour?  n X 7 = 301 

7.  How  many  hours  will  it  take  a bus  going  at  an  average  rate 
of  35  mi.  an  hour  to  cover  175  mi.?  35  X n = 175 5JiA>. 

8.  Make  up  four  problems  using  the  facts  in  this  table. 


Time 

in  hours 

Average  rate  in 
miles  an  hour 

Distance 
in  miles 

Bus 

10 

38 

m 

Auto 

_5_ 

40 

200 

Boat 

5 

2D_ 

100 

Train 

3__ 

45 

135 

Plane 

3 

250 

750 

9.  Tell  how  to  find  the  missing  numbers  in  the  table.  Then 
on  the  board  do  the  work  to  find  the  missing  numbers. 
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b.  For  Ex.  1,  guide  pupils  to  use  addition  in 
finding  each  of  the  intervals  of  time  below,  and  in 
finding  the  total  of  all  three. 

11:30  to  12:00  = \ hr.,  or  30  min. 

12:00  to  1:00  = 1 hr.,  or  60  min. 

1:00  to  1:45  = f hr.,  or  45  min. 

2|hr.,  or  135  min.,  or  2 hr.  15  min. 

c.  Help  pupils  to  understand  that  the  rate-time- 
distance  relationship  is  an  application  of  the  multi- 
plicand-multiplier-product relationship.  Then  let 
pupils  tell  how  to  complete  each  of  the  statements 
at  the  top  of  the  first  column  on  the  next  page. 
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When  two  factors  (time  and  rate)  are  known,  we 

can  find  the  product  (total  distance)  by . 

When  the  product  (total  distance)  and  one  factor 
(rate)  are  known  we  can  find  the  other  factor  (time) 

by • 

When  the  product  (total  distance)  and  one  factor 
(time)  are  known  we  can  find  the  other  factor  (rate) 
by • 


d.  Place  on  the  board  a diagram  similar  to  the 
one  below  to  illustrate  the  relationship  for  prob- 
lem 5 in  the  text. 

1 hr.  1 hr.  1 hr.  1 hr.  1 hr.  1 hr. 

42  mi.  42  mi.  42  mi.  * 42  mi.  * 42  ml.  ' 42  mi.  ^ 

Total  distance  = _?_ 

2.  More  capable  children  may  prepare  a bulletin- 
board  exhibit  on  the  topic  “Travel  Problems.” 
For  the  exhibit  they  may  use 

a.  Timetables  for  airplanes,  trains,  busses. 

b.  Maps  from  tour  books  on  which  distances  be- 
tween the  major  cities  in  the  United  States  are  given 
together  with  the  approximate  travel  time  by  car.  The 
time  given  usually  makes  allowances  for  driving  condi- 
tions and  is  given  in  hours  and  minutes. 

Pupils  may  utilize  the  information  given  on  the 
tour  maps  and  compute  the  rate  of  driving  planned 
for  each  trip.  Travel  time  may  be  rounded  to  the 
nearest  hour  to  eliminate  fraction  or  mixed-number 
divisors. 


Teaching  Page  223 

Pupil’s  Objectives:  (a)  To  learn  how  to  find 
missing  dividends,  designated  by  n,  when  divisors 
and  quotients  are  given;  ( b ) to  obtain  practice  in 
multiplication;  (c)  to  review  easy  division  with 
2-place  divisors  in  preparation  for  dividing  when 
trial  quotients  are  not  true  quotients. 


Finding  II,  the  Missing  Dividend 

Practice  in  M. 

In  Ex.  la,  below,  we  know  the  divisor  and  the  

quotient.  To  find  n , the  missing  dividend,  we  can  70 
think , “We  have  two  factors  and  must  find  the  X96 
product.”  We  write  the  example  as  in  the  box.  


Do  the  work  to  find  n,  the  missing  dividend,  in  rows  1 and 


l?7f+70 


3,00 

96  n 4-  46 


80  n -j-  87  = 56  n 349 


2JU0  8,550 

2.  nr  30  = 87  n-95 


5,1%  3&0,m 

90  n - 69  = 84  n l 896 


In  rows  3 and  4,  first  estimate  the  value  of  n by  rounding 
quotient  to  the  nearest  hundred  or  thousand.  On  your  pa] 

write  your  estimate.  Then  find  the  exact  value  for  n. 

(tJJSOO)  VJ 88  (b,000)b,090  (5b, 000)55, b32  (95,000h5JW 

1 n4-  6 = 798  n -5-  20  = 302  W8  = 6,954  n^9  = 5 

(SjfOCtepW  (b, 000)5, m (20,000) 19.370  (Sb,000)55.9fb 

= 586  n 30  = 199  n^-5  = 3,874  'n-?  = 7,< 


To  Bring  You  Up  to  Date  in  Division 

Readiness  for  non-apparenl  quotients 

Copy,  work,  and  check  these  division  examples.  You  shoi 
understand  all  these  before  you  go  on  to  new  work. 


a b c d e 


1. 

60)480 

90)720 

50549§'™ 

80)585' 

2. 

23)69 

42)88 

715355 

92)289'ra 

84)17$ 

3. 

42)92’ ^ 

81)68§^ 

95l38f'f7 

98l2^,W 

84)78$ 

4. 

32)992 

43)4#^ 

T 23. 

73)1)679 

41)I)7iP/ 

82)1)88 

5. 

21)903 

45)541’ ^ 



82)4)28! 

75l*3ff^ 

86)$4(x 

6. 

JQ.Q8 

76)$6.08 

24)725’,^ 

,4  a.ifi 9 

57)$22!80 

68)2)04$  ? 

69)2,79 
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Book  Lesson.  Rows  1-4  (top):  Written  work. 
Rows  1-6  (bottom):  Written  work. 


Background.  Pupils  have  learned  to  check 
division  by  multiplying  the  quotient  and  divisor, 
so  the  only  new  idea  in  the  work  at  the  top  of  the 
page  in  the  text  is  letting  n stand  for  the  missing 
dividend.  In  finding  missing  dividends,  pupils 
will  receive  practice  in  multiplication. 

The  division  examples  at  the  bottom  of  the  page 
in  the  text  represent  a progression  in  difficulty.  If 
pupils  can  work  these  division  examples,  they 
should  be  ready  for  work  in  which  trial  quotients 
are  not  true  quotients.  If  reteaching  is  necessary, 
have  pupils  refer  to  pages  176-186  in  the  text. 


Differentiations  and  Extensions 

1.  More  capable  children  may  continue  prepar- 
ing the  bulletin-board  exhibit,  and  solving  the 
problems  which  arise,  as  suggested  for  page  222. 

2.  All  pupils  may  participate  in  a quiz-down  for 
practice  in  finding  n,  the  missing  dividend.  Each 
row  of  pupils  may  be  grouped  as  a team.  The 
teacher  then  asks  each  pupil  in  turn  to  identify  n 
in  examples  based  on  the  division  facts  given  on 
page  305  in  the  text.  The  pupil  is  allowed  to  give 
only  one  answer  to  each  example,  and  the  team 
which  makes  the  fewest  errors  is  the  winner. 
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Testing  the  Trial  Quotient  Figure 

Non-apparent  1 -figure  quotients  [O] 

In  your  work  with  2-place  divisors,  the  estimated  quotient 
iigure  has  always  been  the  correct  quotient  figure.  Now  you  will 
liave  division  in  which  you  will  often  have  to  make  two  or  more 
;stimates  (or  trials)  to  find  the  correct  (or  true)  quotient  figure. 
The  work  in  boxes  A-C  and  in  Ex.  1 explains  this  new  step. 


A 

B 

Do  these  steps  mentally 

' Write  this: 

45)375 

or  on  paper: 

9+  45  45 

40)370  X 9 X 8 

405  360 

8,  R15 

45)375 

360  (8  X 45) 

15 

: 

I 1.  In  box  A,  are  there  enough  hundreds  (3)  to  divide  among 

115  groups? ^enough  tens  (37)?%No,  so  we  divide  375  ones. 


I Estimate  the  quotient:  40’s  in  370,  or  4’s  in  37  = 9 But 
ye  cannot  be  sure  that  there  are  nine  45’ s in  375  until  we  have 
multiplied,  as  in  box  B. 

Multiply  and  compare:  9 X 45  = 405.  405  is  more  than 
|75,  so  9 is  not  the  correct  quotient  figure, 
j Try  8,  the  next  smaller  number.  8 X 45  = 3(o0  Since  360  is 
[ess  than  375,  we  write  “8”  for  the  quotient  figure  (box  C). 

In  375  there  are^4^45’s  with  a remainder  of  JJ>- 


2.  To  work  the  example  in  box  D,  we  divide  as  in  box  F. 
Jse  the  helping  steps  in  box  E to  explain  the  division  in  box  F. 


D 

E 

F 

Write  this: 

Think  or  write  these  steps: 

6,  R44 

48)332 

8+  48  48  48 

40)330  X 8 X 7 X 6 

384  336  288 

48)332 

288  (6  x 48) 

44 

3.  “The  28  children  in  our  club  have  colored  170  Easter  eggs,” 
said  Marie.  “We’ll  share  them  equally.  I’ll  divide  to  see  what 
each  child’s  share  is.” 

Division  is  hard  for  Marie,  so  she  uses  side  work.  She  writes 
each  step  for  finding  the  correct,  or  true,  quotient  figure. 


What  was  Marie’s  first  estimated  quotient?^  If  Marie  had 
noticed  that  eight  20’s  = 160,  could  she  have  been  quite  sure 
that  eight  28’s  wo^,  je  y%X20-/t0 

What  number  did  Marie  try  for  her  second  estimate  ?7 
Why  did  Marie  have  to  use  6 for  the  true,  or  correct,  ^quojiei^/ 
Each  child  can  have  _i>_  eggs.  _2_  eggs  will  be  left  over. 

[W] 

Divide  and  check.  Test  each  quotient  figure  before  you 
write  it  by  multiplying  mentally  or  in  side  work. 


5.m 

4.  85)493 

iRtf 

5.  44)370 

k,Rll 

6.  85)582 

l 

7.  24)192 


1.R29  „ £,/T29  „ tp,RS9  , IR72  %RU 

49)372  93)773  58)402  83)653  74)683 

(o,R2?  RRH  , 7,  RIO  7 \R3R 

37)250  35)291  39)283  94)702  54)416 


© Extra  Practice.  Work  Set  73. 
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Teaching  Pages  224,  225,  and  226 

Pupil’s  Objective:  To  learn  how  to  find  1 -place 
quotients  when  the  trial  quotient  figure  is  not  the 
true  quotient  figure. 

Background.  In  this  chapter,  pupils  who  can- 
not multiply  mentally  to  test  the  trial  quotient  are 
urged  to  multiply  in  side  work,  as  in  boxes  B and  E 
on  page  224  in  the  text.  This  eliminates  the  need 
for  erasing  as  examples  are  worked.  Slower  learners , 
if  not  guided  properly,  will  often  multiply  on  an- 


other piece  of  paper,  producing  unorganized  work 
and  many  careless  errors.  This  can  be  avoided,  and 
errors  in  multiplication  can  be  detected  by  the 
teacher,  when  the  side-work  step  is  used. 

The  exercise  at  the  top  of  page  226  in  the  text 
will  help  pupils  develop  ability  to  test  trial  quo- 
tients mentally.  Although  you  give  slower  learners 
additional  work  of  this  type,  many  may  never  learn 
to  multiply  without  paper  and  pencil. 

Book  Lesson  (pages  224  and  225).  Ex.  1-3: 
Oral  work.  Rows  4-7:  Written  work. 
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Multiplying  Mentally  and  Comparing 

Estimating  [O] 

This  page  will  help  you  learn  to  test  trial  quotients  mentally. 
Tell  which  number  is  larger  — the  product  of  the  factors 
in  column  a or  the  number  in  column  b.  Tell  how  you  know. 
For  Ex.  la  below,  look  at  the  4 tens  in  46  and  think , 

“8  X 4 tens  = 32  tens,  or  320.” 

Compare  320  with  330  in  column  b.  The  difference  is  10. 

Think,  “8  X 6 (ones)  is  more  than  10,  so  the  product  in  a is  larger.” 


a 

b 

a 

b 

1.  P X 46] 

330 

9.  (6  X 47) 

251 

2.  [7  X 56) 

368 

10.  8 X 93 

1790) 

3.  6 X 84 

m 

11.  7 X 42 

§98) 

4.  4 X 92 

1398) 

12.  4 X 98 

(420) 

5.  (5  X 86) 

410 

13.  [9  X 56) 

465 

6.  6 X 37 

m 

14.  |5  X 67 J 

360 

7.  p X 45) 

362 

15.  (3  X 96| 

279 

8.  3 X 88 

(§86) 

16.  6 X 94 

(597] 

Practice  in  Finding  1-Place  Quotients 

Apparent  and  non-apparent  quotients  [W] 

Divide  and  check.  Try  to  multiply  mentally  to  test  each  trial 
quotient  figure. 

a b c d e f 

, (o/35  „ 5/23  „ &/3¥  v 2,m  , (p/24  5/30 

1.  94)599  47)258  56)370  96)276  37)246  67)365 

„ Sr 20  , 4R35  , (o/M  , 4/ 3!  2/7  5/3 

2.  56)468  98)42/  84)552  92)399  45)367  29)148 

T 7/2  4/n  T Z/P/7  S/51  v 3/25  7/7 

3.  42)296  86)418  46)339  93)796  88)289  27)196 


9,  R14  7,  R48  9,  R30 

3 a.  74)680  b.  78)5M  c.  63)597" 

8,  R48  5,  R60  7,  R19 

d.  897760  e.  77)445  f.  83)600 


vSer  74.  1 -place  quotient ; 
trial  quotient  not  always  true  quotient 

4,  R28  4,  R41  7,  R30 

1 a.  49)224  b.  56)265  c.  53)4M~ 

5,  R51  4,  R22  7,  R12 

d.  597346"  e.  47)210  f.  34)250 

5,  R50  4,  R23  7,  R28 

2 a.  677385"  b.  397179"  c.  467350 

8,  R53  6,  R62  7,  R14 

d.  877749  e.  737500  f.  497357 

6,  R26  7,  R6  7,  R37 

3 a.  487314"  b.  437307  c.  577436" 

7,  R21  6,  R46  7,  R62 

d.  627455  e.  677448  f.  84)650 


NOTES 


© Extra  Practice.  Work  Set  74. 
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Book  Lesson  (page  226).  Ex.  1-16  (top):  Oral 
work.  Rows  1-3  (bottom):  Written  work. 

Differentiations  and  Extensions.  Assign  Extra 
Practice  Sets  73  and  74  as  needed. 


Set  73.  1 -place  quotient; 
trial  quotient  not  always  true  quotient 

5,  R67  7,  R55  7,  R25 

1 a.  85)492  b.  74)573  c.  45)340 

6,  R77  8,  R40  8,  R6 

d.  85)587"  e.  65)560"  f.  247198 

7,  R50  4,  R49  4,  R59 

2 a.  94)708  b.  67)3l7  c.  88)411 

9,  R12  8,  R55  9,  R22 

d.  54)498  e.  66)583"  f.  64)598 


T 
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Teaching  Page  227 

Pupil’s  Objective:  To  use  information  ob- 
tained from  a picture,  or  from  tables  of  measures, 
in  solving  2-step  problems. 

Pre-book  Lesson.  Pupils  may  tell  about  picnics 
or  outings  they  have  attended,  indicating  where 
they  went,  what  events  took  place,  how  much 
money  they  spent,  what  prizes  they  won,  and 
the  like. 

Book  Lesson.  Ex.  1-7:  Written  work. 

1.  Have  pupils  study  the  picture  and  tell  what 
information  it  contains.  Direct  all  pupils  to  read 
the  problems  silently.  Assist  pupils  individually 
with  any  words  they  cannot  read. 

2.  Group  pupils,  placing  in  the  independent 
group  those  who  have  the  ability  to  obtain  the  data 
needed  from  the  picture.  Assist  other  pupils  as 
suggested  below. 

Differentiations  and  Extensions 

1 . Assist  slower  learners  to  read  and  analyze  each 
problem.  For  some  problems,  pupils  will  be  helped 
if  the  data  is  organized  in  the  following  manner. 

Problem  1.  Jack  (13  yr.  old)  pays  15^ 

Don  (11  yr.  old)  pays  10^ 

Ned  (11  yr.  old)  pays  10^ 

Total  35  <k 

Problem  2.  37  children  @15^  each  would  pay 

85  children  @10^  each  would  pay 

Total 

2.  More  capable  children  may  formulate  and  work 
original  problems  using  the  information  contained 
in  the  picture  or  supplying  data  from  their  own 
experiences. 


Fun  at  the  Church  Picnic 

Problem-solving;  using  information  in  a picture  [W] 

1.  Jack  is  13  yr.  old;  Don  and  Ned  are  1 1 yr.  old.  How  much 
would  pony  rides  for  the  3 children  cost? 

2.  During  the  day,  37  children  over  12  and  85  children  under 
12  bought  tickets  for  pony  rides.  How  much  money  did  the 
ticket  seller  take  in  7 4/4.  OS 

3.  Fred  bought  3 bags  of  popcorn  at  l(k;  a bag.  How  much 
money  had  Fred  given  the  man  if  he  received  a half  dollar  and 
2 dimes  in  change } $/00 

4.  The  man  with  the  peanuts  sold  30  lb.  in  10-ounce  bags. 
How  many  bags  did  he  sell?4^-A^ 

5.  Thirty-two  children  ran  in  one  relay  race  and  half  as  many 
children  ran  in  another  one.  How  many  ran  in  both  races 

6.  “Guess  how  many  people  came  in  the  buses,”  said  Dot. 

“Til  say  300,”  said  Nan.  “I’ll  guess  340,”  said  Jack.  “You’re 
both  wrong,”  said  Dot.  “My  father  ordered  buses  for  270 
people.”  How  far  off  was  Nan?fJ0jack?770 

7.  With  30  people  to  a bus,  how  many  buses  were  needed?? 

227 


NOTES 
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Finding  2-Place  Quotients 

2 non-apparent  quotient  figures  [O] 

1.  Jim’s  father  drove  his  car  4,230  miles  in  54  days.  This 
was  an  average  of  how  many  miles  a day? 

Study  boxes  A to  C below  only  if  you  need  help. 


A 

B 

C 

Locate  the 

Write  this: 

Try  to  think  this  side  work: 

quotient 

78,  R18 

. 

First  partial  dividend 

figures: 

8+  54  54 

54)4)230 

54)4)230 

3 78  (7  tens  X 54) 
450 

50)420  (tens)  X8  X7 

432  378 

432  (8  X 54) 

Second  partial  dividend 

18 

9+  54 

50)450  (ones)  X9 

486 

In  box  A,  are  there  enough  thousands  (4)  to  divide  among 
54  groups  -^enough  hundreds  (42)  ?%fenough  tens  (423)?  Yes, 
so  423  tens  is  the  first  partial  dividend.  Then  we  must  find 
a ten’s  figure  and  a one’s  figure  for  the  quotient^ 

How  do  we.  estimate  the  ten’s  figure  (box  C)?A  How  do  we 
test  it  ?^  In  box  B/why  do  we  write  7 and  not  8 for  the  tens 
quotient  figur ztfyOijfotrJabfie/.  450otw> 

What  is  the  second  partial  dividend  (box  B)?A  Why  is  8 
and  not  9 the  one’s  quotient  figure  (box  C) 

Jim’s  father  averaged  more  than  miles  a day.  We  call  it 
more  than  78  because  there  is  a remainder. 


Tell  which  quotient  figures  below  are  too  large. 


a b c 

& 4 7 

2.  69)5)070  92)3)950  87)5)836 

3 11 

3.  72)2)584  63)4)327  25)1)125 


d 

8_ 

74)5)778 

5 

97)4)947 


Explain. 

e 

5 

56)2)878 

9 

68)5)644 


Using  side  wi 

4.  The  boxes  below  show  how  an  example  might  look  if  yc 
use  side  work.  Explain  the  division  and  the  check. 

5.  Tell  how  the  side  work  multiplications  for  testing  the  fir 
quotient  figure  often  help  in  finding  the  second  quotient  figur 

If  you  cannot  test  quotients  mentally,  it  is  better  to  wri 
your  multiplications  neatly  beside  your  division  than  to  multip 
on  another  piece  of  paper.  Side  work  makes  it  easier  for  you 
find  any  errors  you  may  have  made. 


Side  Work 

Check 

78 

X76 

468 

76,  R58 

78)5)986 

5 46  (7  tens  X 78) 

First  partial  dividend 

8+  78  78 

70)590  (tens)  X8  X7 

624  546 

526 

546 

468  (6  X 78) 

Second  partial  dividend 

5,928 

“58 

7+  78 

+58 

70)520  (ones)  X6 

5,986 

468 

P 

Divide  and  check  in  rows  6 to  10.  Test  each  quotient  figui 
before  you  write  it.  Multiply  mentally  or  use  side  work. 


a b c d e 


3¥.m 

?¥R27 

7? 

07.875 

* 0.c, 

6. 

94)3)281 

35)2)967 

63)4)914 

35)2,360 

63)$59.2 

(o7,R2¥ 

83 

87.  Rtf 

k 77,850 

$ O.L 

7. 

74)4)982 

54)4)482 

75)6,543 

64)4)978 

72]$45d 

8. 

67,/W 

55)3)732 

0S.R2O 

34)2)230 

7/ 

74)5)772 

0,3.  m 

84)5)361 

* 0.1 

93)$76X 

7¥RW 

75M7 

M.t V 

6,8.  mt 

* OS 

9. 

85)6)330 

65)4,922 

44)3)700 

93)6)402 

55j$&9 

' 77./P57 

72, M 

W.R22 

* 0.h 

10. 

54)4)699 

84)6,525 

24)1)732 

35)2,962 

53)$44.8 

C Extra  Practice.  Work  Set  75. 
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Teaching  Pages  228,  229,  and  230 

Pupil’s  Objective:  To  gain  proficiency  in  find- 
ing 2-place  quotients  when  the  trial  quotient  figures 
are  not  the  true  quotient  figures. 

Pre-book  Lesson.  Ask  pupils  to  use  side  work 
to  test  each  trial  quotient  figure  as  they  work  the 
following  examples: 

69)5,070  92)3,950  87)5,836  74)5,778 

Check  each  pupil’s  work  individually,  allowing 
those  who  get  correct  answers  to  work  and  check 
the  examples  in  rows  6-10  on  page  229  in  the  text 
without  further  assistance. 


Book  Lesson  (pages  228  and  229) 

Ex.  1-5:  Oral  work.  Work  with  pupils  who  had 
difficulty  with  the  examples  you  wrote  on  the  board 
as  part  of  the  Pre-book  Lesson.  Place  on  the  board 
the  work  in  boxes  B and  C (page  228  in  the  text) 
and  use  each  step  of  the  explanation  in  the  text  in 
explaining  it. 

Work  on  the  board  the  example  in  the  boxes  on 
page  229  and  have  pupils  do  the  same  work  on 
their  papers,  including  the  side- work  steps. 

Rows  6-10:  Written  work. 

Book  Lesson  (page  230).  Rows  1 and  2 (top): 
Written  work.  Rows  1-4  (bottom):  Written  work. 
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Can  You  Find  the  Mistakes? 


Apparent  and  non-apparent  quotient  figures  [W] 

There  are  mistakes  in  some  of  the  following  examples.  Find 
{;  incorrect  examples.  Then  copy  and  work  them  correcdy. 


52, 

R24 

\Ui 

c / 
72, 

rF 

<1 

78,  R75 

38)2)000 

47)3)004 

79)5,684 

83)0)549 

1 90 

2 82 

5 53 

5 81 

100 

184 

154 

739 

76 

mi 

TOO 

TOO 

0& 

664 

24 

6 

75 

H3 

IS 

y 

JO 

15 

2 / 

5 1, 

R25 

78 

84, 

R8 

$0.31,  R63 

35)1,900 

96)7)488 

S)65032 

62)$19.85 

1 75 

6 72 

(a  O 2. 

£ OQ 

x)  oo 

18  6 

{% 

768 

352- 

1 25/ 

768 

ai 

02 

25 

8 

-65 

10 

n 

/ 

Set  75.  2 -place  quotient;  non-apparent 
and  apparent  quotient  figures 

76  82,  R28  62,  R15 

1 a.  75)57700  b.  55)4)538  c.  2571)565 

85,  R28  84,  R45 

d.  34)2)918  e.  69)5)844 

45,  R19  74,  R7  54,  R57 

2 a.  47)2)134  b.  89)6)593  c.  77)4)215 

56,  R56  34,  R38 

d.  86)4)872  e.  58)2)010 

86,  R34  54,  R44  85,  RIO 

3 a.  56)4)850  b.  67)3)662  c.  88)7)490 

79,  R21  47,  R36 

d.  74)5)867  e.  68)3)232 


Division  Practice 

Apparent  and  non-apparent  quotient  figures  [W] 

|As  you  divide,  try  to  multiply  mentally  to  find  out  whether 
jtr  estimated  quotient  figures  are  correct.  If  you  can’t  do  this, 
side  work.  Do  all  your  work  on  the  same  paper. 

a b c d e f 

■HU  , Vl/S  " T5j&f  , S1R5S  t (&N  r 3fm 

49)2)206  56)2)637  53)4)009  59)3)448  47)2)416  38)1)385 

Sffs  , m,R30  . 7AH21  , 85J5Z  , (olBto  t fLR25 

67)3)824  39)1)746  46)3)518  87)7)453  73)5)000  37)4)764 

10.  R2  15.RW  13M  Ujt37  31 ML 

48)3)440  43)3)042  57)4)349  62)4)507  67)4)459  48)4)842 

1R.R/L  15.RH  U.m  L3MI  11323  U.RX1 

47)3)682  87)6)544  69)4)598  89)5)649  25)4)948  36)2)403 

Extra  Practice.  Work  Sets  76  and  77. 


Ser  76.  2 -place  non-apparent  quotient;  some  money  numbers 

38,  R39  $0.63,  R230  48,  R32 

1 a.  57)2)205  b.  59)$37.40  c.  66)3)200 

37,  R86  $0.39,  R720 

d.  87)3)305  e.  75)$29.97 

35,  R74  $0.53,  R330  45,  R47 

2 a.  78)2)804  b.  89)$47.50  c.  58)2)657 

36,  R56  $0.74,  R3O0 

d.  79)2)900  e.  55)$41.00 

46,  R37  $0.87,  R520  75,  R23 

3 a.  38)4)785  b.  76)$66.64  c.  49)3)698 

38,  R45  $0.78,  R80 

d.  76)2)933  e.  64) $50.00 
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Differentiations  and  Extensions 

1 . For  slower  learners , you  may  wish  to  use  only 
examples  with  1 -place  quotients.  Place  on  the 
board  and  have  these  children  work  the  examples 
in  columns  a-d,  rows  6 and  7,  bottom  of  page  229, 
but  omit  the  last  figure  in  each  dividend,  as  below. 

abed 

94)328  35)296  63)494  35)230' 

74)498  54)448  75)654  64)497 

2.  More  capable  pupils  may  work  with  children 
who  have  difficulty  in  finding  1 -place  quotients. 

3.  As  needed,  assign  Extra  Practice  Sets  75, 
76,  and  77  (given  with  answers  in  the  next  column). 


Set  77.  2 -place  non-apparent  quotient 

17,  R9  23,  R7  74,  R47 

1 a.  37)638  b.  39)904  c.  55)4)417 

65,  R9  83,  R33 

d.  25)1)634  e.  45)3)708 

59,  R3  69,  R15  86,  R79 

2 a.  75)4)428  b.  85)5)880  c.  94)8)403 

78,  R15  73,  R66 

d.  45)3)525  e.  68)5)030 

25  57,  R16  73,  R42 

3 a.  56)4)400  b.  44)2)524  c.  76)5^90 

89,  R2  78,  R1 

d.  84)7)478  e.  74)5)773 
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Can  You  Tell  What  Process  to  Use? 

Problems  with  missing  numbers  [OJ 

Answer  the  questions  below.  Then  put  in  numbers  and  make 
a problem  for  each  of  Ex.  1 to  4. 

1.  You  know  Tom’s  weight  and  Bob’s  weight.  How  do  you 
find  how  much  less  one  boy  weighs  than  the  other 

2.  Jean  knows  the  price  for  each  of  five  different  puppets. 

How  can  she  find  the  total  cost  of  the  five  puppets  taddsyrtscedoft 

Metis 

3.  Ann  knows  the  cost  of  20  yd.  of  material.  How  can  she 

find  the  cost  of  1 yd.  ? 20/yd/.  Jy  20 

4.  Jim  knows  how  many  papers  he  delivers  a day.  How  can 
he  find  out  how  many  he  delivers  in  6 days 

odzy  XtimM  (t> 

Using  2-Place  Multipliers  and  Divisors 

Differentiating  between  processes  [W] 

1.  Susan’s  class  spent  $8.96  for  material  for  puppets.  If  each 
of  the  32  children  in  the  class  made  a puppet  and  all  the  material 
was  used,  what  was  the  average  cost  of  a puppet ?D.,#<9.2<P 

2.  Tom’s  school  bought  18  records  at  85$  each.  What  was 
the  total  cost?  M.,  $15.30 

3.  If  Jim  saves  15$  of  his  allowance  a week,  how  much  does 
he  save  in  20  weeks?  M.,  $3.00 

4.  Jim  gets  an  allowance  of  35$  a week.  How  much  can  he 
spend  in  the  20  weeks?  (See  Ex.  3.)S.,  M .,  $4.00 

5.  Jim’s  brother  bought  a typewriter  for  $27.00  and  pgjd^r,^ 
it  in  36  equal  weekly  payments.  How  much  did  he  pay  a week?A 

6.  If  a class  uses  40  drinking  straws  a day,  how  many  days 
will  a box  of  1,000  straws  last?  D.,  25 da/. 

7.  At  $1.35  each,  what  is  the  cost  of  28  music  books?M .,$37,110 

8.  Tom  delivers  65  papers  per  day.  How  many  papers  does 
he  deliver  in  31  delivery  days?M.,  2 ,0/5 
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Teaching  Page  231 

Pupil’s  Objectives:  To  increase  ability  to  solve 
problems  (a)  by  selecting  the  process  for  problems 
with  missing  numbers;  ( b ) by  differentiating  be- 
tween the  need  for  multiplication  and  division. 

Background.  Pupils  learn  to  solve  problems  by 
sensing  the  relationship  between  the  question  asked 
and  the  information  given  in  the  problem.  As  pu- 
pils gain  deeper  insight  into  the  nature  of  the  proc- 
esses, they  develop  greater  confidence  in  their 
ability  to  select  the  correct  process.  Pupils  who 
have  difficulty  need  guidance  in  recognizing  the 
criteria  used  in  selecting  each  process,  as  given  at 
the  top  of  the  next  column. 


a.  Adding.  A total  of  several  unequal  numbers  is 
to  be  found. 

b.  Multiplying.  Several  equal  numbers  are  to  be 
combined  to  find  a total  (a  product). 

c.  Subtracting.  The  number  left  (or  number  gone) 
or  the  difference  between  two  numbers  is  to  be  found. 

d.  Dividing.  We  are  to  find  the  number  of  times  a 
larger  number  contains  a smaller  number,  or  we  are  to 
find  the  size  of  one  of  the  equal  parts  of  a number. 

Book  Lesson.  Ex.  1-4  (top):  Oral  work. 
Ex.  1-8  (bottom):  Written  work. 

Differentiations  and  Extensions 

1.  As  the  problems  at  the  top  of  the  text  page 
are  discussed,  help  children  to  generalize  as  follows: 

Problem  1.  Two  numbers  are  to  be  compared.  We 
are  to  find  the  difference,  so  we  subtract  the  smaller 
number  from  the  larger. 

Problem  2.  The  total  for  5 unequal  numbers  is  to 
be  found,  so  we  add. 

Problem  3.  We  are  to  find  2V  °f  a number,  so  we 
divide. 

Problem  4.  We  are  to  combine  6 equal  numbers, 
so  we  multiply. 

2.  After  the  written  work,  have  pupils  analyze 
problems  1-8  at  the  bottom  of  the  page  in  the  text. 
Since  these  are  either  multiplication  or  division, 
the  analysis  may  center  on  determining  whether  a 
product  is  to  be  found  when  2 factors  are  given,  or 
whether  a product  and  one  factor  are  given,  and  the 
missing  factor  is  to  be  found  by  dividing. 

Teaching  Page  232 

Pupil’s  Objectives:  (a)  To  test  knowledge  of 
facts  in  the  tables  of  measures;  ( b ) to  increase 
ability  to  change  from  one  unit  of  measure  to  an- 
other and  to  compute  mentally;  (c)  to  improve 
skills  in  finding  estimated  and  exact  answers. 

Background.  You  will  recognize  the  exercises 
on  this  page  as  exercises  that  recur  throughout 
the  book.  They  are  an  important  part  of  the  pro- 
gram for  maintaining  understandings  and  skills. 

Book  Lesson.  Rows  1-8  (top):  Oral  work. 
Ex.  1-20  (bottom):  Written  work. 

Differentiations  and  Extensions 

1 . Organize  the  class  into  three  groups  of  like- 
ability  and  do  the  oral  work  at  the  top  of  the  page 
in  the  text  with  each  group  separately.  For  this 
purpose,  you  may  want  to  adopt  a plan  similar  to 
that  given  in  a-d  on  the  next  page. 


236 


Answer  Please!  No  Pencils! 

Review  of  measures;  mental  M . and  D.  [O] 

Use  facts  in  the  tables  of  measures  for  these: 


1. 

3 pt-  = 

5 - cups 

12  ft.  = 21-  yd. 

^ ft.  = H - in. 

stamps  will  be  left  over  to  fill  part  of  another  page? 

2. 

4wk.  = 

25-  days 

24  qt.  = -(a  - gal. 

^ lb.  = 8-  - oz. 

If  we  estimate  Ex.  A in  the 

A 

B Side  work: 

3. 

8 gal.  = 

32-  qt. 

10  cups  = S-  pt. 

2 gal-  = -2--  qt- 

usual  way  (box  B),  the  quotient 

10 

24 

24 

4. 

5 bu.  = 

2D-  pk. 

30  pt.  = 15-  qt. 

ijhr.  = J^-min. 

seems  to  be  10.  Multiplying 

20)200 

X 9 
216 

X 8 
192 

24  by  10  gives  21 2,  a product 

/ (o 

5.  2 da.  = W-  hr. 

6.  3 hr.  = U?D-  min. 

7.  2 min.  = Z2£sec. 

8.  4 yd.  = 12-  ft. 


12  pk.  = 3--  bu. 

35  days  = 5 _ wk. 
72  in.  = .2.  yd. 

120  sec.  = _Z_  min. 


fib.  = 12-  oz. 

\ yd.  = ZP_in. 
f hr.  = 15-  min. 


Did  you  multiply  or  divide  for  each  example  Jr^cphrmn  a? 
What  did  you  do  for  each  example  in  column  b^  in  c‘ 


How  Well  Can  You  Follow  Directions? 

Cumulative  review;  A.,  S.,  M.,  D.  [W] 

| Estimate  each  answer  first.  Use  your  estimate  to  help  you 
jecide  whether  your  exact  answer  is  sensible. 

1.  Multiply  $43.59  by  9 $392.3/  11.  Multiply  75  by  84 6,300 

k Subtract  $65.98  from  $80.15^/712.  Add  5£  to  4^.9  & 


}.  Divide  $63.81  by  9 17.01 
. Add  $47.39  to  $2.84 *50.23 
. Take  2f  from 
. Multiply  $0.90  by  80172.00 
|.  Find  i of  6,252. 72/i 
|.  $30  minus  $6.87  =423.13 
t.  Divide  3,174  by  93 .31,312 
1.  Find  f of  816  5/2 


13.  Divide  957  by  5229, R29 

14.  Add  7^  to  4§ Jli 

15.  Divide  $50.32  by  68 1074 

16.  Subtract  f from  2f.  2f 

17.  57  times  892  =50, m 

18.  Take  2^  from  6f.J^ 

19.  Divide  4,940  by  78.64*2* 

20.  Multiply  $3.79  by  486.v^ 
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Can  a Trial  Quotient  Be  Larger  than  9? 


[O] 


[.Jim  has  saved  208  stamps.  In  his  new  album  he  can  put 
24  stamps  on  a page.  How  many  pages  can  Jim  fill?  How  many 


that  is  too  large  so  we  know  the  quotient  figure  must  be  9 or 
smaller. 

We  try  9 (box  B).  Is  9 the  correct  quotient  figure  $Hs  8$ 

On  the  board,  finish  Ex.  A.  What  is  the  remainder?/^ 

Jim  can  fill  JL  - pages.  There  will  be  Ife-  stamps  left. 

For  examples  like  Ex.  A above,  in  which  the  trial  quotient 
is  10  or  larger,  we  use  the  rule  given  below. 

Never  use  a trial  quotient  figure  larger  than  9. 

Prove  that  the  quotient  figure  in  each  example  in  row  2 is 
less  than  10.  Copy  and  finish  these  examples  on  the  board: 

a b c d e f 


2*//  8,m  T %. 

2.  34)317  29)256  68)6lT 

306  232  612 

//  24  3 


33  2,R35  8,m  %h 

46)403  58)513  76)732 

368  464  684 

35  49 

[W] 


Divide  and  check.  Test  each  quotient  figure  before  you  write 
it.  Multiply  mentally  if  you  can.  Use  side  work  if  you  need  to. 

T £,m  — 'tm  T (oM7  , 5,/ta 

3.  23)204  59)5T6  28)195  79 


837/  , 5,RC,7  , 7,/P 35 

1)703  85)492  56)427 


U>5  . 95  , 9l,R30  . 85335  r FLm  * 0.97322* 

4.  28)817  23)2)162  37)3)656  43)3)690  89)8)007  47)$45.87 

, qi,R!  ^ 03339  „ 0£/?23  x H3S2  9532S  4 0.95343 * 

5.  67)6)098  46)3)208  35)2)403  85)7)532  27)2)590  74)$70.73 
© Extra  Practice.  Work  Sets  78  and  79. 
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a.  Assign  as  written  work  Ex.  1-20  at  the  bottom 
of  the  page  for  pupils  of  average  ability;  assign 
only  Ex.  1-10  for  slower  learners. 

b . While  these  two  groups  are  writing,  let  more 
capable  pupils  give  answers  orally  for  rows  1-8  at 
the  top  of  the  page.  Have  pupils  justify  the  choice 
of  process  for  each  example. 

c.  Next,  assign  written  work  (Ex.  1-20,  bottom 
of  the  page  in  the  text)  for  more  capable  pupils  and 
have  pupils  of  average  ability  work  orally. 

d.  Work  with  slower  learners  while  the  other  two 
groups  finish  the  written  work.  These  pupils  may 
need  to  record  on  the  board  or  on  their  papers  some 
of  the  computations  required  for  working  rows  1-8 
at  the  top  of  the  page. 


2.  More  capable  pupils  who  complete  the  written 
work  may  be  asked  to  formulate  word  problems 
using  the  numbers  in  any  five  of  the  examples  at 
the  bottom  of  the  page  in  the  text. 
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Pupil’s  Objective:  To  learn  how  to  find  quo- 
tient figures  when  the  trial  quotient  is  larger  than  9. 

Background.  In  some  examples,  the  trial- 
quotient  figure  appears  to  be  10  or  larger  when 
the  first  partial  dividend  and  the  divisor  are  thought 
of  as  tens  and  used  as  guide  figures  (418  -f-  42  = ? 
400  40  = 10).  Pupils  who  have  learned  to  multi- 

ply mentally  will  recognize  immediately  that  the 
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true  quotient  figure  must  be  smaller  than  10,  so 
they  will  next  try  9.  Examples  of  this  type  lead  to 
the  generalization:  We  never  use  a trial  quotient 
figure  larger  than  9. 

Book  Lesson.  Ex.  1 and  2:  Oral  work.  Rows 
3-5:  Written  work. 

Differentiations  and  Extensions 

1 . More  capable  children  may  try  to  work  exam- 
ples like  those  in  the  text  independently  before  you 
help  them  with  the  oral  explanation.  Some  pupils 
will  not  be  dismayed  by  the  fact  that  trial  quotient 
figures  are  larger  than  9.  They  will  examine  each 
quotient  and  adjust  it  downward  until  the  true 
quotient  is  found. 

2.  All  children  will  profit  from  practice  in  multi- 
plying mentally  by  7,  8,  and  9,  since  these  quotient 
figures  occur  often  in  divisions  like  those  in  the 
text.  Place  on  the  board  a group  of  numbers  like 


those  in  the  first  column  below.  In  the  other  col- 
umns, write  the  products  as  pupils  think  them  out. 
To  multiply  86  (Ex.  a)  by  9,  the  thought  pat- 
tern might  be,  “9  X 8 tens  = 72  tens,  or  720; 
9 X 6 = 54;  720+  54  = 774.”  If  pupils  find  it 
impossible  to  hold  in  mind  the  product  for  the  tens 
and  the  carried  figure  from  the  one’s  product,  re- 
cord the  partial  products  to  be  added. 


Mul- 

tiple 

cand 

Multiplying  by 

10 

9 

8 

a.  86 

860 

720  + 54  = 774 

640  + 48  = 688 

b.  97 

970 

810  + 63  = 873 

720  + 56  = 776 

c.  63 

630 

540  + 27  = 567 

480  + 24  = 504 

d.  84 

840 

720  + 36  = 756 

640  + 32  = 672 

3.  Assign  Extra  Practice  Sets  78  and  79  as 

needed. 


Set  78.  2-place  quotients ; estimated  quotients  larger  than  9 


a 

b 

c 

d 

e 

92,  R36 

$0.29,  R440 

97,  R48 

$0.31 

79 

1.  37)3,440 

46)$  1 3.78 

54)5,286 

27)$837 

29)2,291 

58 

$0.67,  R370 

92,  R39 

$0.89,  R330 

89 

2.  49)2,842 

89)$60.00 

44)4,087 

45)  $40  38 

28)2,492 

Set  79.  2-place  quotients;  non-apparent  quotient  figures 


$0.81,  R110 

85,  R5 

$0.83 

89,  R36 

$0.83,  R30 

1.  87)$70.58 

26)2^15 

46)$38.18 

58)5,198 

59)$49.00 

$0.36 

99,  R14 

$0.76 

94,  R6 

$0.78,  R670 

2.  76)$27.36 

39)3^75 

79)$60.04 

NOTES 

67)6,304 

74)$58.39 
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Shopping  for  the  Party 

Getting  information  from  picture  [W] 

There  will  be  120  children  at  a 4-H  Club  party. 
Alice  and  Kenneth  are  doing  some  of  the  shopping. 

1.  How  many  packages  of  paper  napkins  will  they 
need  if  they  buy  those  with  the  flowers  on  them?,', 
those  with  pine  cones  on  them?j  the  plain  ones?y 

2.  They  bought  the  napkins  with  pine  cones  on 
them.  How  much  did  120  napkins  cost?^^ 

3.  How  many  packages  of  paper  cups  were 
needed  ?/5  How  much  did  they  cost?*2.2^ 

4.  How  much  did  120  paper  plates  cost h2.50 

5.  The  shoppers  bought  a favor  for  each  child. 
How  much  did  the  favors  costP^.o^ 

dice’s  mother  ordered  the  ice  cream.  She  planned  to  serve 
jdren  from  1 gallon.  How  many  gallons  did  she  order 

[low  much  did  the  ice  cream  cost  at  $1.85  a gallon &£ 25 
It  $1.05  each,  how  much  did  10  large  cakes  costp $/O.50 
rind  the  total  cost  of  the  above  things  for  the  party $30.95 


Book  Lesson.  Ex.  1-9:  Written  work. 

Differentiations  and  Extensions 

1 . As  for  previous  problem-solving  lessons,  sep- 
arate your  class  into  three  groups: 

a.  More  capable  children  may  read,  solve,  and 
check  problems  without  any  assistance. 

b.  Help  pupils  of  average  ability  to  read  prob- 
lems and  to  obtain  missing  data. 

c.  Assist  slower  learners  by  dramatizing  the  ac- 
tion in  the  problems,  and  by  representing  the  data 
with  diagrams  in  table  form.  If  problems  are  much 
too  difficult  for  slower  learners , a set  of  easier  prob- 
lems should  be  supplied. 

2.  After  each  group  has  completed  the  set  of 
problems,  all  pupils  should  come  together  to  dis- 
cuss the  social  situation  and  to  formulate  additional 
problems  based  on  similar  experiences  of  their  own. 

NOTES 
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Pupil’s  Objective:  To  improve  problem- 
solving ability  by  supplying  information  from  a 
picture  in  order  to  solve  problems  similar  to  those 
which  occur  in  life-situations. 

Pre-book  Lesson.  Pupils  may  describe  experi- 
ences they  have  had  in  planning  menus  and  shop- 
ping for  supplies  for  large  parties.  Lists  of  things 
bought,  together  with  prices  paid,  may  be  placed 
on  the  board  to  be  used  later  in  formulating 
original  problems, 
ill 
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Relating  Multiplication  and  Division 

Mulliplicand-muUiplier-product  relationship;  checking  [O] 


A 

B 

C 

D 

49 

76 

76 

49 

X76 

49)3)724 

X49 

76)3)724 

294  \ 

^^>3  43  (7  tens  X 49) 

684  ^ 

,^3  04  (4  tens  X 76) 

3 43"^ 
3,724 

294 

^294  (6  X 49) 

3 04^" 
3,724 

^^684 

^684  (9  X 76) 

fhcdtoct(3, 124)  -RJacM  (w) = otAe5^cuiaV(%) 

1.  How  was  Ex.  B made  from  Ex.  A£. 


2.  In  Ex.  B,  we  know  the  product  (3,724)  and  one  of  the 
factors  (49).  What  did  we  do  to  find  the  other  factor  ‘>dwut& 

3.  Do  you  see  that  the  parts  which  are  subtracted  in  Ex.  B 
are  the  same  as  the  parts  which  are  added  (partial  products)  in 
Ex.  A?  Tell  where  you  see  the  product  for  6 X 49  in  Ex.  A; 
in  Ex.  B.  Where  do  you  see  the  product  for  7 tens  X 49  in  Ex.  A? 
in  Ex.  B? 

4.  Tell  how  Ex.  C and  D are  related  to  Ex.  A J(oam7¥9AM4Mm 

5.  Explain  how  and  why  division  can  be  used  to  check  a 
multiplication  exampl 

dcwidMvcO  ctrmpoMd'  of  2facZoU. 

6.  David  says7 that  multiplication  and  division  are  opposite 
processes.  Do  you  agree 


[W] 

Find  the  products  for  Ex.  7 to  10.  Then  make  and  work  one 
related  multiplication  example  and  two  related  division  examples 
for  each  of  Ex.  7 to  10,  as  in  boxes  A to  D above. 


7 . 39  X 57 2,213  8.  46  X 28 \/,W  9.  94  X 524^/  10.  65  X,38v 


Find  the  quotients  for  Ex.  1 1 to  14.  Then  make  and  work  one 
related  division  example  and  two  related  multiplication  examples 
for  each  of  Ex.  1 1 to  14. 


SI 


11.  86)27752  12.  74)4^66 


. 35 

13.  92)3)720 


„ m 

14.  67)57360 
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Teen  Numbers  as  Divisors 

Estimating  the  quotient  figure 

1.  A car  averages  16  miles  to  a gallon  of  gasoline.  H 
many  gallons  are  needed  for  a trip  of  80  miles? 

With  teen-number  divisors , watch  for  new  ways  to  estimate 
quotient  figure. 

In  Ex.  A,  tell  why  we  shouldn’t 
bother  with  8 as  an  estimate  M0(fn/6>) 

Why  can  we  skip  7 as  ah  estimate  ?v 
6 X 16  =%  Even  6 is  tocrlarge,  so 
try  5.  Why  is  5 correct  ?5/f/6=<f£> 

A trip  of  80  miles  takes  S-  gal. 


A 

16)80 

Think  this 

6 X 16  = 

5 X 16  = 

B 

75 

Check 

16)1)200 

16 

X 75 

2.  The  car  in  Ex.  1 would  use  how 
many  gallons  of  gasoline  for  a trip  of  1,200  miles? 

On  the  board,  finish  the  division  in  box  B and  the  check 


A trip  of  1,200  miles  would  take  35-  gallons. 


Tell  which  quotient  figures  in  row  3 are  not  correct. 

Work  all  the  examples  on  the  board  correcdy. 
abed 

%,R3  vi}ru  l,m 

3.  14)87  19)145  14)120  18)140  17)1 

M 533  //2  /2Q, 

3 n T ~T3 

Find  quotients  and  remainders  for  the  following.  Before  y 

write  each  quotient  figure,  test  it  by  multiplying  mentally  or 

side  work.  When  the  estimated  quotient  is  10,  try  9. 

79.  RV  , S^RH  , 1LR3!  „ ngs  ' 

4.  12)953  18)1)073  69)4)993  16)1)337  83 )6)4 

99  , iLm  „ iLm  — 

5.  17)80?  15)1)485  36)3)173  18)1)573  65)4)3 

MM  , 99R/R  , 9ffR52  94.R1  ^ 

6.  14)900  19)1)899  74)7)003  17)1)600  46)3)5 

56  65  %,R3?  . 15,R/2  „ 

7.  16)896  13)855  53)5)177  15)1)13?  46)3)1 


© Extra  Practice.  Work  Set  80. 
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Pupil’s  Objective:  To  gain  a clearer  under- 
standing of  the  interrelationship  of  the  multiplica- 
tion and  division  processes. 

Background.  The  work  on  this  page  merely 
reviews  and  extends  ideas  pupils  have  been  gain- 
ing as  they  used  whole  stories  in  learning  multi- 
plication and  division  facts  and  as  they  learned  to 
check  division  by  multiplying  the  quotient  and  the 
divisor.  Pupils  should  understand  that  a dividend 
may  be  thought  of  as  a product  and  a divisor  as 
one  of  the  factors.  To  find  the  missing  factor  they 
divide  the  product  by  the  known  factor. 

Book  Lesson.  Ex.  1-6:  Oral  work.  Ex.  7-14: 
Written  work. 


Teaching  Page  236 

Pupil’s  Objective:  To  estimate  quotient  figures 
when  divisors  are  teen  numbers. 

Background.  Often  when  dividing  by  teen 
numbers,  the  first  trial  quotient  is  much  too  large, 
and  several  trials  must  be  made  to  find  the  true 
quotient.  In  these  cases,  therefore,  mental  multi- 
plication and  estimating  are  very  important.  More- 
over, pupils  ought  to  be  guided  toward  discovering 
short  cuts  for  examples  such  as  the  one  in  box  A 
in  the  text.  In  such  a case,  they  ought  to  see  im- 
mediately that  a trial  quotient  of  8 or  7 would  be 
too  large,  since  the  figure  carried  from  the  multi- 
plication of  one’s  place  would  result  in  a tens 
figure  larger  than  8. 
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Book  Lesson.  Ex.  1-3:  Oral  work.  Rows  4-7: 
Written  work. 

Differentiations  and  Extensions 

1 . Again,  practice  in  multiplying  by  7,  8,  and  9 
will  be  helpful  for  all  children.  Assign  a set  of 
examples  such  as  those  suggested  under  Dif- 


ferentiations and  Extensions  for  Teaching  Page 
233. 

2.  Assign  Extra  Practice  Set  80  as  needed. 
Extra  Practice  Sets  81,  82,  83,  and  84,  which  are 
not  referred  to  in  the  text,  may  be  used  for  cumula- 
tive review.  Use  set  81  for  pupils  who  require  a 
special  review  of  division  which  results  in  quotient 
zeros. 


Set  80.  Harder  division;  dividing  by  teen  numbers 


a 

b 

c 

d 

e 

53,  R14 

78,  R65 

59,  Rll 

82,  R18 

98,  R14 

1.  16)862 

74)5,837 

18)1,073 

46)3,790 

17)1,680 

92,  R83 

99,  R14 

68,  R50 

85 

92,  R14 

2.  89)8,271 

19)1)895 

85)5,830 

14)1,190 

28)2,590 

Set  81. 

Zeros  in  the  quotient 

80,  R39 

$0.82,  R4O0 

90,  R37 

$0.73,  R80 

90,  R16 

1.  79)6,359 

48)$39.76 

89)8,047 

1 7)$  12.49 

39)3,526 

80 

$0.75 

66,  R27 

$0.64,  R40 

90,  R10 

2.  4 7)377 60 

1 8)$1 3.50 

85)5)637" 

14)$9.00 

27)2,440 

Set  82. 

Cumulative  review  of  2-place  non-apparent  quotients 

$0.98,  R60 

47 

87,  R60 

94,  R78 

$0.50,  R1O0 

1.  1 3)$  1 2.80 

24)1,128 

66)5,802 

79)7,504 

19)$9.60 

$0.80,  R530 

87,  R12 

92 

29,  R24 

$0.70,  R290 

2.  68)$54.93 

18)1)578 

94)8,648 

29)865 

74)$52.09 

Set  83. 

Cumulative  review  of  2-place  non-apparent  quotients 

92,  R62 

20,  R40 

89 

39 

70 

1.  79)7)330" 

47)980 

68)6,052 

69)2)691 

76)5,320 

99,  R8 

70 

60,  R40 

67,  R1 

90,  R19 

2.  15)1)493 

39)2)730 

74)4,480 

47)3,150 

26)2,359 

Set  84. 

Cumulative  review  of  2-place  non-apparent  quotients 

$0.73,  R1O0 

70 

$0.69,  R250  86 

$0.70 

1.  1 9)$  1 3.97 

97)6,790 

87)$60.28 

12)1,032 

88)$61 .60 

$0.94,  R130 

75,  R12 

$0.83,  R330  60,  R39 

$0.64,  R230 

2.  96)$90.37 

15)1,137 

43)$36.02 

94)5,679 

29)$  1 8.79 

NOTES 
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Teaching  Pages  237  and  238 

Pupil’s  Objectives:  (a)  To  learn  to  find  3-place 
quotients  when  divisors  are  2-place  numbers  and 
trial  quotients  are  not  all  true  quotients;  (b)  to 
obtain  practice  in  the  correct  placement  of  decimal 
points  in  quotients  in  dividing  money  numbers. 

Background.  Pupils  have  learned  to  find 
3-place  quotients  when  divisors  were  1 -place  num- 
bers, so  there  are  no  new  understandings  to  be  de- 
veloped. However;  with  2-place  divisors  and 
3-place  quotients,  the  examples  become  longer  and 
more  complicated.  To  succeed,  pupils  need  to  al- 
low plenty  of  space  on  their  papers  for  all  steps, 
including  side-work  steps  used  in  testing  trial  quo- 
tient figures.  To  form  the  second  and  third  partial 
dividends,  figures  must  be  brought  down  carefully. 
You  will  need  to  insist  upon  neat , well-organized  pa- 
pers. Pupils  should  be  directed  to  allow  plenty  of 
space  for  working  each  example. 

The  work  on  page  238  includes  money-number 
quotients.  Correct  interpretation  of  the  remainder 
and  proper  placement  of  the  decimal  point  in  the 
quotient,  although  not  new  skills,  require  emphasis. 

Book  Lesson  (page  237,  top).  Rows  1-3:  Oral 
work.  Bottom  of  the  lesson:  Written  work. 

Book  Lesson  (page  237,  bottom).  Ex.  1-3: 
Oral  work.  Rows  4-6:  Written  work. 

Book  Lesson  (page  238).  Ex.  1:  Oral  work. 
Rows  2-7:  Written  work. 


Placing  Quotient  Figures  Correctly 

1-  to  3-place  quotients 

Tell  which  quotient  figures  are  incorrectly  placed  and  w 


a 

b 

C 

d 

e 

l ,m 

5,/Pft 

37 \R9 

69,  av«? 

294 

45  ' 

1.  24)36 

24)124 

24)897 

24)1)675  : 

24)7)656 

24)16) 

46,  m 

138 

546 

1,366 

4,16 

U 

2.  7)326 

7)966 

6)3,276 

6)8)196 

9)3)744 

8)8) 

2,/rV 

\,RI3 

15,  w 

83 

64 

3.  23)56 

79)92 

32)489 

45)3)735 

27)1)728 

Copy  and  finish  correcdy  the  examples  in  rows  1 to  3 abo 


Finding  3-Place  Quotients 

Some  non-apparent  quotient  figures 

1.  Could  you  work  Ex.  le  and  If 
above?  How  are  they  like  the  example 
in  the  box  at  the  right 

2.  How  can  we  tell  when  an  exam- 
ple will  have  a 3-place  quotient?* 

3.  Which  examples  in  jow4  below 
will  have  3-place  quotients ?A  Why?* 

[W] 

Copy,  divide,  and  check  each  ex- 
ample in  rows  4 to  6. 

b 


326,  R3 

27)8)805 

Chec 

32 

8 1 j ; 

X 2 

70 

2,28 

54j 

6 52 
8,80 

165 

+ : 

162 

8,80 

3 

4.  24)9)975 

7Vo,R<o 

5.  29)8)010 

9 

6. 


IM.RIO 

U,m 

96)3. 

,744 

54)8)056 

75)5,801 

36)1. 

,980 

„ 41,Ri<o 

78)3)682 

, 7,m 

96)758 

2m 

xxx 

S.R/5 

„ 32, m/ 

39)9, 

,399 

87)456 

84)2,759 

* 2.m 
46)$98; 

g /. 

56]$9L 


58 


ii$3Q 


© Extra  Practice.  Work  Set  85. 


Differentiations  and  Extensions 

1.  For  more  capable  children , assign  the  examples 
in  row  4 at  the  bottom  of  page  237  in  the  text  to  be 
worked  as  a test  of  their  ability  to  find  3-place  quo- 
tients without  your  help.  Pupils  who  succeed  may 
finish  rows  5 and  6.  For  pupils  who  need  help, 
work  one  or  two  examples  on  the  board,  showing 
all  the  side- work  steps. 

2.  For  slower  learners , you  may  postpone  exam- 
ples with  3-place  quotients  and  continue  work  with 
2-place  quotients.  If  they  have  trouble  when  the 
trial  quotient  is  not  the  true  quotient,  provide 
careful  guidance  and  insist  that  they  write  all  the 
side-work  steps  shown  in  the  picture  on  page  225 
in  the  text. 

3.  Extra  Practice  Sets  85,  86,  87,  and  88  may 

be  assigned  as  needed  (Sets  86  and  87  are  not 
referred  to  in  the  text). 


237 

Set  85.  4-place  dividends ; 3-place  non-apparent  quotients 

242  329  223 

1 a.  35)8,470  b.  17)533  c.  36)8)028 

351  234,  Rll 

d.  25)8,775  e.  14)337 

346  236,  R32  297 

2 a.  28)9,688  b.  38)9,000  c.  19)5,643 

274,  R15  258,  R8 

d.  36)9,879  e.  18)4,652 

★Answers  Not  on  Reproduced  Page  237 

2 and  3.  Examples  having  a 2-place  divisor  and  a 
4-place  dividend  with  the  first  two  figures  equal  to  or 
larger  than  the  divisor  will  have  3-place  quotients. 


242 


More  3-Place  Quotients 

Some  non-apparent  quotient  figures  [O] 

a the  board,  copy  the  examples  in  row  1 without  the  work, 
divide  and  explain  each  step.  Compare  your  work  with 
n the  book. 


a 

b 

C 

d 

524,  R28 

542 

$1.21 

$5.37, 

)48,760 

74)40,108 

86)$  104.06 

59)$316.95 

46  5 

37  0 

86 

295 

2 26 

3 10 

18  0 

21  9 

1 1 86 

2 96 

17  2 

17  7 

400 

148 

86 

4 25 

372 

148 

86 

4 13 

28 

12 

r rows  2 and  3,  tell  what  the  first  partial  dividend  is,  where 
st  quotient  figure  will  be  written,  and  how  many  figures 
[will  be  in  each  quotient. 


After  the  first  quotient  figure  is  placed,  we  write  a 
uotient  figure  for  each  dividend  figure  we  bring  down. 

ijpy,  divide,  and  check. 


[W] 


(>35.297  9.255  952,2/9  5,290  $ 5.39 

) 60*372  76)359  53123.970  46)270  78)  $420. 42 

2E.29  329. 2/E  39(>.2SI  222  *0.22,229* 

)989  23)M65  92131.883  34)2)758  43)$2J0 

933  59,2/2  72(o  22,2/0  $ 7.(o7J?. 15* 


mj45  36)1)854  85)61,710  73)5)996  48)$368.31 

925.2/9  9.29/  922,230  1,2/  $ 9.71,21* 

13,524  98)483  76)32,102  29)204  38)$179.05 

123.229  59,229  959,251  9,22  $ 9.50,2/1* 


48,032  38)7)209  69)37,598  49)2)867  36)883.88 

tra  Practice.  Work  Set  88. 


31,836  47)2,567  87)13,450  75)308  45)$202.67 

522,22  / 2 9.227  599,2<o2  52,225  $2.33 
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S’eJ  57.  5-place  dividends;  3-place  non-apparent  quotients 

480  390,  R20 

1 a.  73)35,040  b.  87)33,950 

798,  R32  680,  R8 

c.  63)50,306  d.  55)37,408 


650,  R39 

2 a.  57)37,089 

596 


c.  54)32,184 


598,  R10 

b.  16)9,578 

679,  R45 

d.  65)44,180 


Set  88.  5-place  dividends;  3-place  non-apparent  quotients 

$8.76,  R720  375 

1 a.  78)$684.00  b.  56)21,000 

$7.80  759,  R14 

c.  89)$694.20  d.  34)25,820 


$8.36,  R12jz! 

2 a.  19)$  158.96 


675 

b.  37)24,975 


$4.86,  R110  578 

c.  18)$87.59  d.  49)28,322 

NOTES 


Set  86.  4-place  dividends;  3-place  non-apparent  quotients 


235,  R10 

1 a.  42)9,880 

311,  R18 

c.  27)8,415 


121 

2 a.  75)9)075' 


235,  R15 

b.  39)9,180 

436 

d.  18)7)848 

375 

b.  26)9,750 


586,  R6 

c.  15)8,796 


239 

d.  34)8)126 
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Middle  Quotient  Figure  a Zero 

1.  Six  classes  in  the  Barton  School  collected 
2,430  lb.  of  old  paper.  Find  the  average  per  class. 

Explain  Ex.  A.  Tell  why  0 is  the  ten’s  quotient 

figure.  What  was  the  average  for  a class  t405M'. 
Sti&nd)  &3/rT/rw0j&  </wido/ 

2.  In  Ames  School,  31  classes  collected  18,895 

pounds  of  paper.  What  was  the  average  per  class  ?v 
In  box  B,  what  is  the  first  partial  divi- 

/88(AusyvdA&dj)  . 

dend?Athe  second  partial  dividend  ?2$em<2/ 

Can  29  (tens)  be  divided  among  31 
groups P^What  is  the  ten’s  quotient  figure?# 

We  bring  down  the  5 (ones)  and  then 
have  295 ones  for  the  third  partial  dividend. 


Why  is  9 the  one’s  quotient  figure  }?X3/#w&  


The  average  was  more  than  609  lb.  but  less  than  610  lb.  Why? 


Tell  why  we  need  0 in  each  of  the  quotients  in  row  3. 


508,  R14 


b 

$3.40 


3.  43)21,858 
21  5jj 
358 
344 
14 


96)$326.40 
288  1' 
38  4 
38  4 j 
0 


807,  R13 
92)74,257 
736|i  I 
6 57 
6 44 
13 


Copy,  divide  and  check. 

a b 


730,  R7 
54)39,427 
37  81;  :; 

1 62; 

1 62  j 

7 

[W] 


At  A32  530  4 &S/.R&*  433  x * /a&!»¥ 

4.  56)$73.92  45)23,850  92)$599!08  65)28,145  34)$3,60S 

, * 2-30  9/0,, ft  £ 2.09  " so 

5.  37) $85. 10  62)56,429  73)$  152.57  83)55,664  77)$6,160 


* _ 924,820  . * -5.20  403/33  400 

6.  63) $72. 69  95)78,300  82)$426.40  87)35,094  75)30,450 


© Extra  Practice.  Work  Set  89. 
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Two  Zeros  in  a 3-Place  Quotient 

1.  In  the  boxed  example,  what  is  the  first  partial  divide 
Explain  why  6 is  the  hundred’s  quotient 
figure.  6 (hundreds)  X 57  = 342Juim9Azdj 
342  — 342  = 0 Bring  down  the  1 in 
ten’s  place  for  the  second  partial  dividend. 

Why  do  we  write  0 as  the  ten’s  quotient 
figure?  / 

Next  we  bring  down  the  9 in  one’s  place  to  make  19  c 
for  the  third  partial  dividend.  Can  19  be  divided  by  57? 
so  we  write  “0”  as  the  one’s  quotient  figure. 


The  quotient  is  MO,  and  there  is  a remainder  of  J9-. 


Work  the  examples  in  row  2 on  the  board  to  find  out  whet 
the  given  quotients  are  correct 


abed 
400,  R9  $7.00  700,  R35  $7.03,1 

2.  84)33,609  42)$294.00  63)44,135  64) $450. 19 


After  the  first  quotient  figure  is  placed,  we  must 
write  a quotient  figure  for  each  dividend  figure  we 
bring  down.  Sometimes  a quotient  figure  is  zero. 


Copy,  divide,  and  check.  Use  side  work  when 

you  need 

kOO/S 

ant r pou 

£ .3.80  811* 

* /., 

3. 

80)48,005 

67)27,189 

96)$336.04' 

93)$974 

, TOO,  837 

. inn  88 

£ 7.  no  p/i 

$ at, 

4. 

54)37,852 

84)25^08' 

39)$276.13 

75)$30C 

(oOO/u-a 

in n 8ld 

£ 7 08870* 

so.: 

5. 

76)45,644' 

65)30,610 

56)$395.00’ 

38)m5 

k 80>O,87 

OOO  810 

.800  8/ 

87)$352! 

6. 

34)29,247 

46)27,630 

27)13,501 

© Extra  Practice.  Work  Set  92. 
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Teaching  Pages  239,  240,  and  241 

Pupil’s  Objectives:  ( a ) To  learn  to  find  3-place 
quotients  in  which  zero  may  be  the  tens  figure, 
the  ones  figure,  or  both  the  tens  and  the  ones 
quotient  figures;  ( b ) to  obtain  practice  in  estimat- 
ing whole  products  and  quotients;  (c)  to  obtain 
practice  in  checking  2-  and  3-place  quotients. 

Background.  On  these  pages  pupils  will  recall 
and  apply  these  earlier-developed  generalizations: 

a.  When  a partial  dividend  cannot  be  divided  by  the 
divisor,  we  write  a zero  in  the  quotient. 

b.  After  the  first  quotient  figure  is  placed,  we  must 
write  a quotient  figure  for  each  dividend  figure  we 
bring  down.  Sometimes  the  quotient  figure  is  zero. 


To  gain  maximum  value  from  exercises  in  esti- 
mating answers,  pupils  must  be  given  ample  time 
to  explain  their  individual  ways  of  thinking  and 
working  with  rounded  numbers.  For  problem  1 at 
the  top  of  page  241  in  the  text,  a pupil  may  think, 
“36’s  in  46  — 1,  R10.  Since  10  is  close  to  ^ of  36, 
this  means  that  $46  divided  by  36  equals  about 
$1.25.”  Another  pupil  may  think,  “At  $1  each, 
36  books  would  cost  $36;  at  $l£  each,  they  would 
cost  $9  more  because  \ of  36  = $9.  $36  + $9  = $45, 
which  is  about  what  the  books  cost.” 

It  is  important  for  pupils  to  form  the  habit  of 
checking  quotients  by  multiplying  the  quotient  and 
the  divisor  in  all  types  of  division.  However,  it  is 
of  particular  importance  when  quotients  contain 
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1 

Which  Estimate  Is  Closest? 

Estimating  in  M.  and  D.  [O] 

Tell  which  of  the  numbers  given  after  each  problem  below  is 

best  estimate  and  why.  ★ 

L Fred’s  school  paid  $46.44  for  36  music  books.  What  was 
dost  of  o ne}*/.29  $0.95  [$1.25|  $2.00 

!}.  What  is  the  cost  of  250  readers  at  $1.27  each?  £3/7.50 

$30ff)  $500  $600 

ii.  Tom  saved  $58.44  in  a year.  What  was  the  average  amount 
aved  a month? 44J7  $4.00  $5M)  $6.00 

. A farmer  paid  $146.25  for  75  new  apple  trees.  How  much 
this  per  tree?  £/  95  $2+0]  $1.00  $0.50 

L There  were  297  people  at  the  church  dinner.  The  tickets 
! $1-50  per  person.  What  was  the  total  amount  collected  for 
pinner  ’>4446.50  $200  $300  $4501 

[ [W] 

|ow,  for  each  of  problems  1 to  5,  find  the  exact  answer  and 
>are  it  with  your  estimate. 


Finding  Mistakes  by  Checking 

.ultiply  the  quotient  and  the  divisor  and  add  any  remainder, 
incorrect  answers  and  work  those  examples  correctly. 


[W] 


1 473 

472- 

* ) 12,771 

396 
J )21,384 

74  ,R30 


87 

96)8^52 


609, 

15]9J35 


sto 

58- 


?09 

89- 


67)38,860  73)59,057 


430 

403- 


7,282 


80)34,400 


500,  R16 
29)14,516 


670 

470- 

86)49,020 

94  — 
39)3^66 

SOM/ 

5T 

48)2+21 


:tra  Practice.  Work  Set  93. 
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one  or  two  zeros.  Pupils  who  are  careless  about 
the  placement  of  zeros  needed  in  the  quotient  will 
often  discover  their  errors  by  checking. 


— — ★Answers  Not  on  Reproduced  Page  241 

1.  36  X $0.95  is  less  than  $36;  36  X $1.25  is  $36+; 
36  X $2.00  is  $72;  so  $1.25  for  each  book  is  the  best 
estimate. 

2.  250  X $1+  = $250+,  so  $300  is  the  best  esti- 
mate. 

3.  $58.44  is  about  $60.  $60.00  12  = $5.00,  so 

$5.00  is  the  best  estimate. 

4.  $146.25  is  about  $150.  $150  -=-  75  = $2,  so  $2.00 
is  the  best  estimate. 

5.  297  is  about  300.  300  X $1.50  = $450,  so  $450 
is  the  best  estimate. 


Book  Lesson  (page  239).  Ex.  1-3:  Oral  work. 
Rows  4-6:  Written  work. 

Book  Lesson  (page  240).  Ex.  1-2:  Oral  work. 
Rows  3-6:  Written  work. 

Book  Lesson  (page  241,  top).  Ex,  1-5:  Oral 
work.  Bottom  of  lesson:  Written  work. 

Book  Lesson  (page  241,  bottom).  Rows  1-3 : 
Written  work. 

Differentiations  and  Extensions 

1 . More  capable  children  may  work  the  examples 
in  row  4,  page  239,  and  in  row  3,  page  240,  to  test 
their  ability  to  find  3-place  quotients  containing 
zeros.  Use  the  oral  explanations  on  pages  239  and 
240  in  the  text  for  pupils  who  need  help.  Then 
work  on  the  board  the  examples  in  row  3,  page  239, 
and  in  row  2,  page  240. 

2.  Let  slower  learners  continue  work  with  2-place 
quotients. 

3.  Provide  more  practice  in  estimating  answers 
for  all  children  by  using  the  set  of  problems  at  the 
bottom  of  page  23 1 again — this  time  as  oral  work  in 
which  pupils  explain  their  estimates. 

4.  Assign  Extra  Practice  Sets  89,  90,  92,  93, 
94,  and  95  as  needed  (Sets  90,  94,  and  95  are  not 
referred  to  in  the  text). 


Set  89.  3-place  quotients ; zeros  in  ten's  place 


306 

1 a.  54)16,524 


897 

c.  68)60,996 


790,  R60 

2 a.  86)68,000 

107,  R36 

c.  74)7,954 


809,  R16 

b.  76)61,500 

674 

d.  58)39,092 

489 

b.  17)7^13 

489,  R9 

d.  39)19,080 


Set  90.  3-place  quotients;  zero  in  one's  or  ten's  place 

805,  R54  603  875 

1 a.  76)61,234  b.  89)53,667  c.  18)15,750 

870 

d.  98)85,260 

640,  R27  506  908 

2 a.  85)54,427  b.  36)18,216  c.  17)15,436 

608,  R44 


d.  57)34,700 
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Set  92.  3-place  quotients ; zeros  in 

one's  and  ten's  places 

a 

b 

c 

d 

600,  R31 

$8.04 

500,  R62 

$9.70 

1.  50)30,031 

97)$779.88 

87)43,562 

68)$659.60 

700,  R15 

$3.58 

900,  R9 

$6.75 

2.  39)27,315 

56)$200.48 

28)25,209 

48)$324.00 

Set  93.  Cumulative  review  of  division;  3-place  quotients 

$5.00 

907 

$8.04 

710,  R64 

1.  89)$445.00 

45)40,815 

65)$522.60 

99)70,354 

$7.63,  R50 

800,  R4 

$9.67 

489,  R5 

2.  95)$724.90 

29)23,204 

58)$560.86 

16)7^29 

Set  94.  Cumulative  review  of  division;  2- 

and  3-place  quotients 

92,  Rll 

$3.48 

$70,  R$10 

809 

1.  14)1,299 

56)$  1 94.88 

83)$5,820 

67)54,203 

79 

$6.75 

$85,  R$4 

900,  R75 

2.  89)7^31 

23)$  1 55.25 

14)$1,194 

94)84,675 

Set  95.  Cumulative  review  of  division;  2- 

and  3-place  quotients 

406 

60,  R25 

$5.67 

$403 

1.  59)23,954 

73)4^05 

38)$2 1 5.46 

19)$7,657 

800,  R5 

99,  R8 

$7.59 

$97 

2.  79)63,205 

15]M93 

26)$197.34 

54)$5,238 

NOTES 


n 
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Showing  the  Remainder  in  a Fraction 

Dividing  the  remainder  [O] 

1.  Four  children  had  these  things  to  share  equally  at  a party: 
5 apples,  7 slices  of  jelly  roll,  and  10  sandwiches. 

Make  paper  cut-outs  to  show  how 
idle  children  could  share  equally. 

2.  Ann  said,  “I’ll  give  each  of  us 
l whole  apple.  Then  I’ll  cut  the 
other  one  into  fourths  and  we  can 
;ach  have  5 of  it.  Each  of  us  gets  7#.  apples/ 

How  does  the  work  in  box  A show  what  Ann  did 

3.  Bill  said,  “Seven  slices  of  je 
oil  are  enough  so  we  can  each  have  1 
vhole  slice  and  there  will  be  3 slices 
eft  to  divide.  They  can  be  divided 
0 give  each  of  us  another  § slice.” 

; Each  child’s  share  is  slices  of  jelly  roll  (box  B). 

j 4.  Mary  said,  “I’ll  give  each  of 
is  2 sandwiches.  That  takes  8.  The 
jemainder,  2 sandwiches,  can  be  di- 
vided to  give  each  of  us  another  £ 
jandwich.” 

Each  child’s  share  of  the  sandwiches  will  be  2k-  (box  C). 

5.  Jim  and  Fred  shared  7 mints 
j’qually.  What  was  each  boy’s  share  ?3z 

For  help,  study  the  pictures. 

Explain  the  work  in  box  D. 712=3, R/; 

/n=t 


2^  sandwiches  ; 

4)l0  sandwiches 

- j 

2 left  — 4 = § , or  ^ 


^ 3\  mints 

Check 

2)7  mints 

3* 

6 

+ 3i 

1 mint 

7 

'■*»  OOOQQOO! 


i OOOO  oooq! 

j .iim'S  Jhare  frcrf'i  shore 
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E 5§ft. 

Check 

3)17  ft. 

15 

5f 

n 

+ 5f 

2 ft. 

=n 

6.  Nancy  cut  a 17-foot  roll  of  shelf 
paper  into  3 equal  pieces.  How  long 
was  each  piece  ?5j^. 

Explain  the  work  in  box  E .77 1-3=5, RiM.- 
2*3=$,. ArSytT’’- 

In  division  examples  we  have  had  before  this,  we  did  not 
divide  the  remainder.  We  left  it  as  a whole  number. 

In  boxes  A to  E,  we  have  divided  the  remainder  by  the 
divisor.  We  get  a proper  fraction  which  we  write  as  part  of 
the  quotient.  We  always  reduce  the  fraction  in  the  quotient  to 
lowest  terms. 

7.  Tell  why  we  divided  the  remainder  in  box  D by  2 and 

in  box  E by  3. 2<vnd/3  dim&vU. 

Look  at  the  division  in  box  A.  This  division  can  also  be 
written  in  these  ways: 

5H  4 = li  i of  5 = 1±  ML  li 

8.  Say  the  answers  for  examples  a to  e below.  Give  the 
remainder  in  a fraction  each  time. 


a.  8 -r-  3 2J  b.  8 -5-  5/j 


j.  5 


d.  9 -5-  42 y e.  10 


7/7 


[W] 


9.  Write  in  three  other  ways  the  divisions  in  boxes  B to  E .ad: 

10.  Write  in  three  other  ways  each  division  in  Ex.  8.aj- 
37?*',  J-  = 2T 


11. 


Divide.  Show  any  remainder  in  a fraction  in  lowest  terms. 

a b c ^ d e 

8)27  8 3)19 3 5]28?  29  - 3 9*  20  6dJ 

12.  6)32 3 4)382  7)45  7 51  -86#  48  - 95T 

13.  What  is  each  child’s  share  when 

a.  6 children  share  equally  15  sandwiches ?2  JAandwicAeJ 

b.  8 children  share  equally  20  apples? 2 2 

c.  3 children  share  equally  8 sticks  of  candy?  2x72 icfaofawdtf 
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Teaching  Pages  242,  243,  244, 
and  245 

Pupil’s  Objectives:  ( a ) To  learn  how  to  ex- 
press a division  remainder  in  a fraction;  (b)  to 
learn  how  to  tell  when  it  is  sensible  to  divide  the 
: remainder. 


In  this  chapter,  on  pages  242-245,  pupils  will 
learn  that  in  some  division  situations  the  quotient 
may  be  a whole  number  plus  a fraction  (a  mixed 
number).  The  fractional  part  of  the  quotient  is  ob- 
tained by  dividing  the  remainder  by  the  divisor. 

Teacher’s  Preparation.  If  possible,  obtain  5 
apples  which  may  be  divided  equally  among  4 chil- 
dren, as  suggested  in  problems  1 and  2 on  page  242 
in  the  text.  Also,  plan  to  provide  paper  so  children 
can  make  cut-outs  of  the  other  things  to  be  divided. 
For  problem  3,  pupils  may  use  7 paper  plates  or 
circles ; for  problem  4,  paper  squares  may  be  used. 

Book  Lesson  (pages  242  and  243).  Ex.  1-8: 
Oral  work.  Ex.  9-13:  Written  work. 


Background.  In  Chapter  3,  pupils  were  intro- 
duced to  the  following  concepts: 

a.  A fraction  means  a division.  The  dividend  is  the 
numerator  and  the  divisor  is  the  denominator. 

b.  When  a smaller  number  is  divided  by  a larger  num- 
ber, the  quotient  is  a proper  fraction. 

0| 

7 4-8  = 1;  8 yr 
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Deciding  When  to  Divide  the  Remainder 


1.  Helen  wants  to  share  25  roses 
equally  with  Ruth  and  Jane.  How 
many  roses  will  each  have  ?<P 

Is  there  any  way  to  divide  one  rose 
into  3 equal  parts  so  each  girl  can 


[O] 


A 

8,  R1 

3)25  roses 

24 

1 rose 

have  84  roses?  No,  so  it  is  not  sensi- 


ble to  show  a fraction  as  part  of  the 
quotient.  One  of  the  girls  will  have 
to  have  an  extra  rose  (box  A). 


2.  Can  15  chairs  be  arranged  in  2 


rows  with  the  same  number  of  chairs 


in  each  row  ?%/Why  not?A  Study 
the  work  in  box  B. 


3.  At  10<£  a yard,  how  many 
yards  of  ribbon  can  Dot  buy  for 
35<£? 

35<£  4-  10</:  = 3,  R5 </:. 

Here  the  3 means  3 yd.  There  is  5<£  left  over.  But  Dot  can 
buy  part  of  a yard  of  ribbon,  so  we  divide  the  remainder  as  in 
box  C.  5<£  will  buy  t5q,  or  yd.  of  ribbon.  35<£  will  buy  33L  yd. 
of  ribbon. 


4.  At  8 <£  each,  how  many  pencils 
can  Tom  buy  for  50<£? 

50 <£  -r-  8<£  = ^j£_,  R _2  _.  Can  Tom 
buy  part  of  a pencil  with  the  remaining 
2<£?  No,  so  we  show  the  remainder 
as  a whole  number  with  R. 


When  it  is  sensible  to  divide  the  remainder  into 
parts,  we  show  this  by  using  a fraction  in  the 
quotient. 


-244- 


5.  Tell  why  you  would  or  would  not  express  the  remaii 
in  a fraction  if  you  were  dividing  equally: 

a.  28  marbles  equally  among  5 boys; 

b.  21  children  into  4 equal  groups;  ?) 

c.  15  yards  of  ribbon  into  6 equal  pieces .Un,a,Juution,) 

6.  How  many  gallons  in  10  quarts?  Think  this  way: 
“10 4 = 2,R2  qt.  But  2 qt.  = |,  or  4,  gal.,  so  lOqt.  = 2Jg 

On  the  board,  find  the  missing  numbers  in  Ex.  7 to  12. 

7.  15  days  = 2T  wk.  10.  17  pt.  = J± 

8.  90  min.  = _/X  hr.  11.  27  in.  = 2Jt 

9.  50  oz.  = 3j_  lb.  12.  90  in.  = jJz 


Write  the  work  for  Ex.  13  to  17.  Think  what  each  remain 
means.  Divide  a remainder  only  when  it  is  sensible  to  do  sc 


13.  How  many  8-cent  grapefruit  can  you  buy  for  $l,00?v 

14.  Twenty  boys  will  make  how  many  teams^oflfboys  ea< 

15.  At  12<£  a pound,  how  many  pounds  of  green  6eans 
you  buy  for  90<£?  liJA 


16.  A half  dollar  will  buy  how  many  15<£  notebooks??/?^ 

R. '5* 

17.  What  is  each  person’s  share  when 


a.  8 people  divide  equally  28  pounds  of  nuts?Ji^ 

b.  5 children  share  equally  42  marbles  R2 

c.  3 girls  share  equally  4 apples 

d.  7 boys  share  60  stamps  equally  1 ti/rtampd,  R9- 
Divide.  Express  remainders  in  fractions  in  lowest  terms. 

a b c d 

■ A. 


18.  | of  64/6  4 of  425V  48  4-  92  4-  8//r  7)1 

19.  4 of  50 is  i of  71/Vi  52  4-  3/7i  89  4-  6 /¥§  4)9 

o Extra  Practice.  Work  Set  110. 
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Book  Lesson  (pages  244  and  245).  Ex.  1-12: 
Oral  work.  Ex.  13-19:  Written  work. 

Differentiations  and  Extensions 

1.  Assign  the  division  examples  below  for  more 
capable  pupils.  Assist  them  in  expressing  remain- 
ders as  fractions  in  lowest  terms. 

a.  873  -r-  15  1,792  4-  32  1,214  H-  16 

b.  411  4-  14  1,386  4-  28  2,664  4-  27 

c.  2,472  4-  36  1,830  4-  25  2,772  4-  48 

2.  For  slower  learners,  provide  the  necessary  ma- 
terials for  dramatizing  Ex.  1 3,  page  243,  and  Ex.  17, 
page  245.  As  each  dramatization  is  performed, 
write  the  division  on  the  board  in  three  ways,  as 
shown  in  Ex.  7,  page  243. 


3.  Assign  Extra  Practice  Set  110  as  needed. 

Set  110.  Review  of  the  four  basic  processes; 
reducing  remainders  in  division  to  lowest  terms 

In  dividing,  write  any  remainder  in  a fraction 
in  lowest  terms. 


n 

a 

b 

c 

d e 

38| 

1.  ^ 37| 

894 

12)459 

$59.75  £ of  478  = 59| 

X 7 

— 9.86 

6,258 

611 

$49.89 

2.  P;2  25| 

$38.95 

16)984 

$60.00  iV  of  945  = 94^ 

+ 27.48 

- 18.86 

$66.43 

$41.14 
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A Day  at  Silver  Lake 

Using  fractions  in  problems  [W] 

; It  didn’t  take  long  to  get  here.  It’s  only  10  o’clock  now 

I didn’t  leave  Greendale  until  9:15. 

: Let’s  hike  around  the  lake  before  we  go  fishing. 

(low  long  did  it  take  the  boys  to  get  to  the  lakeWf/rnwi'. 

The  hike  from  Greendale  and  the  trip  around  the  lake  are 
tony  miles  in  all?<P?>?z4^a 

j'he  3 boys  rented  one  of  the  boats  for  2 hr.  and  shared 

t equally.  How  much  did  each  boy  payr ¥0.50 

[on  caught  3 fish  which  weighed  If  lb.,  2f  lb.  and  If  lb. 

| [as  the  average  weight? 23: 

;ne  of  Sam’s  fish  weighed  2|  lb.  and  the  other  one  1|  lb. 
uch  did  both  weigh  ?v  How  much  heavier  was  one  than 

f’m  sorry  you  didn’t  get  a fish,  Ted,”  said  Don.  “I’ll 
b one  of  mine.”  If  Don  gives  Ted  his  lf-pound  fish, 

11  have  _4£  pounds  of  fish  left. 

l the  afternoon  the  boys  swam  the  150  yards  between 
6 times.  Did  they  swim  about  1 mile  or  about [g  mile)? 

246 

Teaching  Page  246 

Pupil’s  Objective:  To  gain  increased  ability  in 
solving  1-step  and  2-step  problems  which  involve 
mixed  numbers  and  measures. 

Pre-book  Lesson.  Let  pupils  tell  about  experi- 
ences they  have  had  in  taking  hikes  in  the  country 
and  in  going  fishing,  boating,  or  swimming.  If 
pupils  can  give  any  quantitative  data  about  these 
activities,  record  it  on  the  board  so  that  it  may  be 
used  later  in  constructing  original  problems. 

Book  Lesson.  Ex.  1-7:  Written  work. 


Differentiations  and  Extensions 

1.  Work  with  more  capable  pupils  as  a group. 
Ask  them  to  “think”  answers  for  the  problems  on 
page  246  in  the  text  and  to  explain  how  they  ob- 
tained their  answers  without  using  paper  and  pen- 
cil. Also,  ask  these  pupils  to  formulate  original 
word  problems  using  the  information  in  the  text 
as  well  as  the  information  you  may  have  recorded 
during  the  pre-book  lesson. 

2.  Pupils  of  average  ability  may  proceed  directly 
to  the  written  work. 

3.  Help  slower  learners  to  read  and  interpret  each 
problem.  When  necessary,  use  learning  aids,  such 
as  a clock  dial  for  problem  1 , number  lines  drawn 
on  the  board  for  problems  2 and  7,  and  the  like. 

NOTES 
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Yes  or  No?  Why? 

Review  of  fraction  meanings  [O] 

1.  Is  § of  circle  A red?<^ 

2.  Is  | of  square  B red  ?%- 

3.  Is  of  rectangle  C 
red  ?%r 

4.  Do  27  in.  equal  § yd.?%r 

5.  Do  12  oz.  equal  | lb.?^& 

6.  Does  ^ gal.  equal  2 pt . ?%r 

7.  Is  f yd.  less  than  | ft.?%r 

8.  Is  i yd.  half  of  £ yd.?%r 

9.  Are  the  fractions  §,  |||,  and  if  equal 

10.  Iff  of  20  tulips  are  red,  are  there  16  red  tulips 

11.  Are  10  quarter  hours  the  same  as  2^  hours 

12.  Is  “14  million”  written  in  figures  as  “ 14,000”  ?%r 


To  Bring  You  Up  to  Date! 

Review;  common  denominator  apparent  [O] 


Say  the 

answers 

for  row  1. 

Explain  each  example. 

a 

b 

c 

d 

e 

f 

1.  2i 

4| 

5t% 

3* 

2| 

+4^ 

±2| 

(erf. 

-3* 

2i 

±2i 

( O 

+1 

3± 

2.  2f 

4A 

4 T2 

3* 

n 

5| 

_15 

x8 

-i 

+1 

+ 1* 

~ ' 

-2* 

If 

H 

H 

y-h 

3% 

3.  2i 

5ii 

2| 

4 A 

+f 

+2^ 

-If 

— 2§ 

2§ 

3i 

(o^, 

7 

37b 

+ 1 h 

+t 

/o± 

#z[W] 

Copy  and  work  the  examples  in  rows  2 and  3.  Put  answers 


in  best  form. 
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Teaching  Page  247 

Pupil’s  Objective:  To  prepare  for  learning  how 
to  add  and  subtract  unrelated  fractions  by  review- 
ing fraction  meanings  as  well  as  skills  in  adding  and 
subtracting  related  fractions. 

Background.  Because  pupils  will  have  diffi- 
culty with  the  work  on  pages  248-253  unless  they 
have  acquired  the  understandings  basic  to  work 
with  fractions,  take  time  at  this  point  to  redevelop 
any  of  the  meanings  which  the  work  on  this  page 
indicates  pupils  have  not  acquired.  You  may  have 
to  reteach  the  meanings  of  numerators  and  denom- 
inators; of  a common  fractional  unit;  of  a com- 
mon denominator;  of  changing  the  terms  in  a 


fraction;  of  carrying  in  adding  fractions;  and  of 
borrowing  in  subtracting  fractions. 

Book  Lesson  (top  of  page).  Ex.  1-12:  Oral 
work. 

Book  Lesson  (bottom  of  page).  Rows  1-3: 
Oral  work.  Bottom  of  lesson:  Written  work. 

Differentiations  and  Extensions 

1.  More  capable  children  may  formulate  prob- 
lems using  the  numbers  in  row  1,  bottom  of 
page  247.  They  may  use  these  units  in  the  prob- 
lems: in  a,  feet-  of  rope ; in  b,  pounds  of  meat;  in 
c , pounds  of  cheese ; in  d,  dollars ; in  e,  miles ; in  /, 
pounds  of  candy. 

2.  For  slower  learners , redevelop  the  meanings 
listed  under  Background  by  using  fractional  parts 
on  a flannel  board,  or  by  using  other  similar 
materials. 

3.  Extra  Practice  Sets  96,  97,  98,  99,  100,  101, 
102,  and  103  comprise  a cumulative  review  of  frac- 
tions. These  sets  are  not  referred  to  in  the  text 
because  you  will  want  to  assign  them,  after  re- 
teaching, on  an  independent  basis. 

Set  96.  Identifying  fractions  and  mixed  numbers 

In  which  picture  below  does  the  shaded  part 
show 

1.  |?  B 2.  |?  E 3.  If?  A 4.  |?  D 5.  If?  C 

‘mm  © m 

Set  97.  Reproducing  fractions  and  mixed  numbers 

Draw  and  color  pictures  to  show  each  of  these: 


5.  6. 
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Set  98.  Changing  to  equal  fractions 

Copy  and  supply  the  missing  numerators.  Draw 
diagrams  for  Ex.  2a;  3b;  4a. 


Set  102.  Reducing  to  lowest  terms 

Copy  and  reduce  to  lowest  terms  fractions  which 
can  be  reduced. 


a 

b 

C 

d 

e 

1 8 2 

1*  T2  3 

4 2 
TO  5 

6 2 
15  5 

6 1 

12  2 

8 2 

20  5 

7 

9 

2*4  3 

5 

1 2 

1 _A_ 

3—12 

1 jL 
5—20 

4 

5 

— 20 

1 

5 

= 

3 

1 5 

1 

6 

4 

— 24 

9 12  4 
“•155 

JL6  2 
24  3 

10  5 

1 2 6 

9 3 

24  8 

9 

10 

10  5 
18  9 

9 3 
TE  5 

15  1 
30  2 

2 _ _i_ 
3—12 

2 

5-20 

3 

4 

15 

— 20 

5 

= 

6 

1 5 

5 

6 

20 

— 24 

•»  16  4 

20  i 

5 1 

10  2 

18  9. 
2 0 10 

14  JL 

2 0 10 

20  2 
30  3 

9 3 
TT  4 

21  Z 
2?  8 

1 8 JL 
20  10 

1 _3_ 

4—12 

3 12 

5—20 

1 

3 

5 

— 15 

3 

5 

= 

9 

1 5 

1 

3 

II 

Sis 

Set  103. 

Changing  improper  fractions 

A 3 9_ 

4.  4 — 12 


2a. 


16 

2 0 


2 10 

3—15 


3b. 


4 12 

5—15 


4a. 


2 _ 20 
3—30 


III 

1 1 i 

l|J 

", 

111. 

Copy  and  change  each  improper  fraction  to  a 
whole  or  a mixed  number.  Be  sure  that  answers 
are  in  best  form. 


1 17  I J_  2 4 n 

*•  10  Aio  ~i~2  “ 

9 24  1 3 25  9I 

*'  1 5 X5  10  ^2  16 


H2f5 


2 1 oj.  2 7 | 1 2 9 

1 0 *10  2T  1 


20  ll  1J) 

*4  24 


1 2 XT 

« « I|  fi  3| 


Set  99.  Equal  fractions 

Copy  and  supply  the  missing  numerators  in  each 
group  of  equal  fractions. 


NOTES 


1.*- 

2 3 

4 5 6 

e 2 _ 

O.  3 — 

4 

6 

8 

10 

4=6  = 

8 — 1 0 — 12 

6 = 

9 — 1 2 — 

T5 

2 _ 3 _ 

4 5 6 

6 

9 

12 

15 

2.  3 = 

12  — 15  — 18 

6.  f = 

8 — 

12  — 16- 

= 20 

O 1 

2 3 

4 5 6 

8 

12 

16 

20 

3.  i = 

8 — 12  = 

“ 16  — 20  — 24 

1 0 : 

“ 1 5 ~ 20 

— 25 

2 3 

4 5 6 

8-1  = 

10 

15 

20 

25 

10  — 15 

— 20  — 25  — 3 0 

TT  = 

= T§  = 24 

= To 

Set  100.  Equal  fractions 

Copy  and  supply  the  missing  numerators.  Draw 
diagrams  for  Ex.  la  and  2b. 


1 £ - 
3 — 

8 

5 

20 

7 

14 

3 

12 

7 

21 

1 2 

6 — 

24 

8 _ 

1 6 

5 — 

20 

10  “ 

“30 

9 3 _ 

4 — 

15 

20 

11 

4 

1 0 

9 

10  " 

18 

= 20 

5 

8 — 

15 

2 4 

II 

20 

2 5 

Q _3_  _ 
O.  10  - 

6 

- 20 

5 

6 “ 

10 

1 2 

II 

12 

1 6 

II 

8 

1 0 

7 

8 ~ 

21 

24 

la. 

2b. 

/\N 

i 

—y~ 

V x ' 

V / 

1 

| 

Set  101.  Reducing  to  lowest  terms 

Copy  and  reduce  to  lowest  terms  fractions  which 
can  be  reduced. 


a 

b 

C 

d 

e 

f 

g 

h 

1 6 

To 

4 

5 

12  3 
T6  4 

_5_  1 

Ts  3 

1 1 

1 2 

18  3 
24  4 

M 1 

*1 

9 

T5 

2*  2% 

20  5 
24  6 

21  JL 

30  10 

12  2 

18  3 

TT 

Tt  I 

To  i 

M 

^ JLo 
T6 

5 

27  ± 
30  10 

15  3 
20  4 

15  5 
24  8 

m 

1 2 2 
30  5 

1_S  5 
18  6 

TE 
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Studying  Common  Denominators 

Common  denominator  apparent  and  non-apparent  [O] 


1.  In  box  A,  why  are 
\ and  | both  changed 
to  equal  fractions  with 


common  denominator  I/O 


A 

B 

c 

1_5 

2 — 10 

§ =A 

9_9 

16  — 16 

■7  — 7 

10  — 10 

S =1% 

3 — 12 

4 — 16 

_1_4  _ _8_ 

T5  - 10 

+T5  = TS 

_|_5  _ 10 

±3 =_T6 

2.  Why  does  the  smallest  fractional  unit  (^)  in  box  A have 
the  largest  of  the  three  denominators 

3.  Tell  the  common  fractional  unit  and  the  common  denomi- 
nator in  boxes  B and  C.72,  /2,  76>,/(e 

4.  In  each  of  Ex.JV  to,  C,  why  is  the  common  fractional  unit 
the  smallest  fractional  unit?A  Why  is  the  common  denominator 
the  largest  of  the  three  denominators 

jmaMvMt'paitj. 

5.  In  box  A,  can  the  common  denominator,  10,  be  divided 
evenly  (that  is,  without  remainder)  by  each  of  the  denominators? 

6.  In  box  B and  also  in  box  C,  show  that  the  common  denomi- 
nator can  be  divided  evenly  by  each  of  the  denominators. 

/2±V-=3  C.' /&*#*¥;  /&>+?= 2 

A common  denominator  must  be  divisible  without 
a remainder  by  each  of  the  given  denominators. 


For  the  unlike-fractions  you  have  been  adding  or  subtracting, 
the  common  denominator  has  been  the  largest  of  the  given 
denominators.  Sometimes  we  must  find  a common  denominator 
different  from  any  denominator  given. 


Find  three  examples  below  in^w^idj  the  larger  denominator 
cannot  be  the  common  denominator.  ATell  why 

Juowte/i'timffmim/i/L' 


b 


e ^ v f g 

2 5 7 

3 T6  T2 

3 7 3 

4 8 _4 
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1 whole 

' i ' - 

1 

2 

1 

i 

S 

1 

6 

1 

6 

1 

z 

l 

3 

1 

3 

3 

1 whole 

A 

I 

I 

i 

4 

4 

4 

I'iil 

J2  s!i* 

12 

12 

12 

1 

12 

12 

l 

12 

1 

1 

3 

F 

1 

3 

8.  Jack  fastened  together  a red  paper  chain  \ yd.  long  an 
white  paper  chain  g yd.  long.  About  what  was  the  total  len 
of  the  red  and  the  white  chains? 

Can  you  add  \ and  g (box  F) 
by  using  diagram  D?|^Try  it.  ^yd-  ^yd 


In  D,  what  part  of  a bar  smaller  than  either  ^ or  ^ will  me| 
ure  both  g and  g-  exactly?  It  is  g,  so  we  can 
change  both  \ and  g to  g’s. 

This  means  that  4 is  the  common  fractional 


i = i 


±L 


unit  and  6 is  the  common  denominator. 

Show  that  6,  the  common  denominator,  is 
the  product  of  the  two  given  denominators. IX3=6> 

9.  Explain  Ex.  G by  using  diagram  E. 

To  what  equal  fractions  with  a common 
fractional  unit  can  \ and  g be  changed 

The  common  denominator  is  J2-_.  Can  it 
be  divided  evenly  by  4 and  also  by  3?|^ 

In  box  G,  the  common  denominator,  12,  is  the  product 
the  given  denominators,  and 


1 = _3 
4 

±i  = 


Copy  and  finish  the  following: 

a b 


10. 


i -m 


d 

4 = 

+1  = 


72  = 1/2- 


For  two  unlike-fractions,  the  product  of  the  de- 
nominators will  always  be  a common  denominator. 
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Teaching  Pages  248,  249,  250, 
and  251 

Pupil’s  Objectives:  (a)  To  gain  increased  un- 
derstanding of  a common  fractional  unit;  ( b ) to 
learn  to  find  and  to  use  common  fractional  units 
and  common  denominators  in  adding  unrelated 
fractions ; (c)  to  obtain  practice  in  dividing  4-  and 
5-place  numbers  by  2-place  divisors. 

Background.  The  fractions  f and  -yg  are  re- 
lated because  the  smaller  fractional  unit  will 
measure  the  larger  fractional  unit  (|)  an  even  num- 
ber of  times.  Pupils  may  demonstrate  this  on  a 
flannel  board  by  using  ^ to  cover  In  a similar 
way,  it  can  be  shown  that  § and  are  related 


fractions.  By  studying  the  denominators  of  related 
fractions,  pupils  see  that  two  fractions  are  related 
when  the  larger  denominator  can  be  divided  by  the 
smaller  denominator  without  a remainder. 

The  fractions  § and  f are  unrelated.  Pupils 
may  demonstrate  this  on  a flannel  board  by  show- 
ing that  ^ covers  less  than  while  f covers  more 
than  The  relationship  between  the  denomi- 
nators also  indicates  that  thirds  and  fourths  are 
unrelated  fractions.  However,  Y2  1S  a common 
fractional  unit  since  both  thirds  and  fourths  are 
related  to  twelfths.  While  the  text  is  necessarily 
limited  to  the  use  of  diagrams  in  showing  the 
meaning  of  related  and  unrelated  fractions  and  in 
showing  the  meaning  of  a common  fractional  unit, 
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....  * 

2 

> 

w 

* 

10 

1 

10 

I 

10 

\ 

10 

4 

10 

ll  1 1 

5 | 5 

1 

5 

1 whole 

3 

WBmh 

h 

15 

15 

1 

15 

1 

15 

15 

i 1 i 

5 | 5 

1 

5 

5 

5 

Changing  Both  Fractions  before  Adding 

Common  denominator  non-apparent  [O] 

. Box  C.  Can  5,  the  larger  denominator 
jie  common  denominator ?%Why  not?^%^ 

;|Iow  does  diagram  A show  that  g cannot  “be 

(ijged  to  s ? z" i 2. 


10  be  the  common 

— S 2 — Jt 

TO  5 10 


TIT  + TO 


a 


Explain  all  the  work  in  box  D by  using 
am  B. 

[Tiy  can  we  not  use  10  for  a common  de- 
i j'nator  in  adding  thirds  and  fifths,  as  we 

i ji  adding  halves  and  fifths ?v  Why  can  we  use 
j . d/muS&/3u3  JrfJM/  3 aru/S 

| adding  two  unlike-fractions,  we  first  try  to  use  the  larger 

: e given  denominators  as  the  common  denominator.  If  this 
l possible,  we  have  to  find  a common  fractional  unit  small 
;h  to  measure  each  of  the  given  fractions  exactly, 
ill  the  common  denominator  be  larger  or  smaller  than 


;11  a common  denominator  to  use  in  adding  . 

XentM  -fouwu)  Acftfiz  Mafvtfad 
halves  to  fifths;  to  fourths;  to  thirds;  to  eighths. 

Xwmthd  JMemthd 

thirds  to  sixths;  to  fourths;  to  firths;  to  twelfths. 

JuMutiztfo 

fourths  to  eighths;  to  fifths;  to  twelfths;  to  sixths, 
fifths  to  tenths;  to  fifteenths;  to  twentieths. 

250— 


of  the  given  denominators?  Why 


7.  In  box  E,  what  is  the  product  of 

4 ‘■xs^zo  r 

the  denominators?^ Then  what  is  a com- 
mon denominator?  20 


fractional  unit?^ 

0 jxs  _ /s  . 4X4- _ /<p 

Tell  what  we  think  to  change  § and  § to  ^’s ,vx5  zo  ’ sx4  20 

What  like-fractions  are  added  ?v  How  can  you  check 

2 O “ /„ / n 


In  rows  8 to  10,  find  8 examples  in  which  the  larger  denomina- 


tor  can  be  the  common  denominator.  Prove  that  you  are 

right. 

[W] 

Copy  and  add.  Change 

: each  answer  to  the  best  form. 

a 

b 

C 

d 

e 

f 

8-  | 

3 

4 

§ 

TO 

3 

4 

TO 

2 

3_ 

TO 

i 

| 

3 

5 

1 

Ik 

/& 

K 

7W 

/Jo 

/i 

9.  ■£ 

s 

13 

16 

3 

4 

4 

5 

§ 

2 

//5 

h_ 

/i 

J_ 

//& 

in 

h 

/J 

i 

7s 

10.  | 

7 

8 

4 

5 

TO 

f 

1 

7 

I 6 

1 

i 

| 

TO 

In. 

//t 

I£i 

JW 

/J 

/i 

Row  11 

is  review  work. 

Copy  and  work  the  examples. 

11.  8| 

7_5_ 

'12 

9 

3to 

8* 

2| 

1 1 
[o#. 

+8i  -7| 

73  s Is 

+2| 

hie 

-2to 

Si 

±ZA 

/ok 

© Extra  Practice.  Work  Set  104. 

To  Keep  in  Practice  in  Division 


Apparent  and  non-apparent  quotient  [Wj 

Divide  and  check.  Write  any  remainder  with  R. 

a b 

C 

d 

e 

U.RW  7S.R50 

74 

00.  RW 

S7.HI/ 

1.  79)4367  86)6390 

68)5332 

59)3380 

19)1383 

97.RK  /f(o.R/6> 

n(o*R(o 

209 

000.RS 

2.  65)6320  27)5338 

34)5390 

48)10,032 

78)46,805 
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these  can  be  shown  in  the  classroom  easily  and  to 
; great  advantage  by  using  actual  or  representative 
| objects. 

After  the  meaning  of  the  common  fractional 
unit  for  two  unrelated  fractions  has  been  devel- 
oped, pupils  are  ready  to  use  the  term  common  de- 
nominator meaningfully.  Two  generalizations  with 
regard  to  common  denominators  are  new  in  this 
chapter.  They  are  stated  on  pages  248  and  249 
! in  the  text. 

Book  Lesson  (pages  248  and  249).  Ex.  1-9: 
Oral  work.  Row  10:  Written  work. 

Book  Lesson  (pages  250  and  251,  top).  Ex. 

1-7:  Oral  work.  Rows  8-11:  Written  work. 


Book  Lesson  (page  251,  bottom).  Rows  1 
and  2:  Written  work. 

Differentiations  and  Extensions.  Assign 
Extra  Practice  Set  104  as  needed. 


Set  104.  Addition  of  unrelated  fractions 
Add.  Give  answers  in  best  form. 


a 

b 

c 

d 

e 

f 

g 

h 

i.i 

2 

2 

3 

1 1 

i 

2 

3 

5 

3 

5 

T2 

3 

5 

4 

i 

1 

1 

1 

5 

1 

1 

1 

3 

3 

2 

4 

6 

8 

4 

6 

5 

11 

1 g 

17 

13 

M 

11 

13 

11 

6 

15 

20 

24 

20 

12 

2.| 

5 

6 

4 

5 

7 

8 

2 

3 

5 

6 

3 

4 

2 

3 

i 

1 

1 

5 

2 

3 

2 

5 

2 

4 

3 

1 6 

5 

4 

5 

8 

ifo 

iA 

ll 

A15 

lA 

M6 

in 

in 

1 A 

*20 

lf4 
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Changing  Fractions  in  Subtraction 


O 


cc3 


4 yd- 


cO 


CE~> 


[O] 

1.  The  length  of  Jane’s  step  is  § yd. 
Tim+^step  is  f yd.  Who  has  the  longer 
step  How  much  longer  ?72^. 

To  compare  unlike-fractions  by  sub- 
tracting, why  do  we  first  find  a common 


7 yd-  denominatpr 

What  is  the  common  denominator  for  Ex.  1 ?/2 

f — V2 

Explain  the  work  in  the  box. 

-§  = A 

2.  Which  is  the  longer  time,  \ hr.  or  § hr.? 

A 

Work  this  example  on  the  board.  (z) 

[W] 


In  rows  8 to  10  on  page  251,  copy  the  examples  and  subtract. ★ 


Adding  and  Subtracting  Mixed  Numbers 

Smallest  common  denominator  [O] 


A 

2f  = 2ft 
+4^  = 4^ 

B 

10f  = 10ft  = 9fi 

-7§=  m = m 

C 

7i  = 

-2§  = 2$ 

6Jf  = 7* 

2fi 

1.  Explain  each  step  of  the  work  in  boxes  A and  B. 

2.  In  box  B,  what  is  the  product  of  the  given  denominators?^ 
24  could  have  been  used  as  a common  denominator,  but  12  is 

smaller  and  both  § and  § can  be  changed  to  twelfths.  It  is 
easier  to  use  the  smallest  common  denominator. 

3.  On  the  board,  work  Ex.  B by  using  24  for  the  common 
denominator.  Change  the  fraction  in  the  sum  to  lowest  terms. 

4.  On  the  board,  copy  and  finish  the  subtraction  in  box  C. 

Find  6 examples  in  rows  5 and  6 in  which  the  smallest  com- 
mon denominator  will  be  the  product  of  the  given  denominators./ 

(Cfiecfee&MWA/Mrt  Scvno'k,  253) 


Copy  and  work  the  following.  Watch  the  signs.  Be  su 
that  each  answer  is  in  best  form. 


b 


5. 

7f 

65 

8A 

7 h 

2f 

15; 

9<o 

+7* 

~7i 

a 

±6| 

1 7 

A 

— 9f 
Si 

6. 

8 j i-'"'' 

10ft 

16|^ 

8|^ 

i51 

+2f 

-8| 

+83 

-3j 

+7| 

O 20 

~iw 

~2¥% 

2§ 

Sjlb 

21 

7. 

14§ 

21# 

Hi 

15  h 

12# 

8| 

+85 

+9i 

-3| 

— 7f 

-3  h 

+ 191 

~37Jz 

r? 

2tj 

8. 

6§ 

9f 

1°A 

20i 

17* 

32| 

-51 

+32g 

— 2i 

— lOf 

+ 16| 

+25| 

— u 

9& 

39i 

9.  Jack 

worked  in 

his  garden  2\ 

- hr.  on  Friday  and  < 

1|  hr.  c 

2 7 


Saturday.  In  the  two  days  he  worked  Jail  hr. 

10.  He  worked  how  much  longer  on  Saturday  than  Frida} 

11.  Jack  planted  a row  of  beans  7§  ft.  long  and  a row  of  pe 
lOf  ft.  long.  How  much  longer  was  the  row  of  peas?2/r^. 


12.  What  was  the  total  length  of  the  rows  of  beans  and  peaj 

Hr 


13.  What  is  the  total  length  of  two  rows  of  corn  if  each  row 
ft.  long? 


© Extra  Practice.  Work  Sets  107-109. 


Division  Practice 

Apparent  and  non-apparent  quotients  | 

Copy  and  divide.  Write  any  remainder  with  R. 


2/,m  W 97 

1.  45)967  74)47736  87)87439 

/37,w  1 90, Rio  ZC> 

2.  58)77954  14)27670  96)87256 


9OJ20 

75)37620  36)27975 

97(o,m  * S. 


64)62,507 
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Teaching  Pages  252  and  253 

Pupil’s  Objectives:  (a)  To  learn  how  to  change 
unrelated  fractions  for  subtracting;  ( b ) to  gain  ex- 
perience in  finding  and  using  the  smallest  common 
denominator  in  adding  and  subtracting  unrelated 

★Answers  Not  on  Reproduced  Page  252 


( Subtracting  in  the  examples  on  page  251,  rows  8 
through  10.) 


a 

b 

c 

d 

e 

f 

0° 

A 

5 

1 2 

9 

1 6 

To 

_3_ 
1 0 

9.  iV 

A 

T2 

3 

1 0 

4 

1 5 

10.  A 

A 

To 

5 

1 2 

IT 

1 

6 

fractions  and  mixed  numbers ; ( c ) to  maintain  skill 
in  dividing  3-,  4-,  and  5-place  numbers  by  2-place 
divisors. 

Background.  This  unit  of  work  provides  an- 
other opportunity  for  pupils  to  clarify  their  under- 
standings of  carrying  and  borrowing  in  adding  and 
subtracting  mixed  numbers. 

Book  Lesson  (page  252,  top).  Ex.  1-2:  Oral 
work.  Bottom  of  lesson:  Written  work. 

Book  Lesson  (pages  252,  bottom,  and  253, 
top).  Ex.  1-4:  Oral  work.  Ex.  5-13:  Written 
work. 

Book  Lesson  (page  253,  bottom).  Rows  1 and 
2:  Written  work. 
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Differentiations  and  Extensions 

1.  For  more  capable  children  assign  the  first  five 
examples  in  row  5,  top  of  page  253,  as  trial  examples 
to  be  attempted  without  your  help.  Pupils  who 
succeed  may  continue  working  the  set  while  you 
provide  assistance  for  pupils  who  need  it. 

2.  Assist  all  children  in  gaining  meaningful  con- 
cepts for  the  measures  used  in  problems  9 to  1 3 on 
page  253.  Discuss  schoolroom  activities  which  re- 
quire the  time  units  mentioned  in  problems  9 and 
10.  Have  pupils  estimate  by  stepping  off  and  then 
measuring  off  in  the  classroom  the  distances  men- 
tioned in  Ex.  11  to  13.  Also,  have  2\  hr.  and 
4§  hr.  expressed  as  hours  and  minutes ; have 
7fft.,  lOf  ft.,  and  1\  ft.  expressed  as  feet  and 
inches. 

3.  Extra  Practice  Sets  105  and  106,  which  are 
not  referred  to  in  the  text,  may  be  assigned  to 
slower  learners.  Extra  Practice  Sets  107,  108, 

i and  109  may  be  assigned  as  needed. 


Set  105.  Carrying  in  adding  mixed  numbers ; 

common  denominator  non-apparent 

Add.  Give  answers  in  best  form. 


a 

b 

C 

d 

e 

f 

1.  81 

73 

'4 

5| 

81 

2f 

91 

i! 

3. 

H 

3 

4 

6§ 

9fo 

10| 

oil 
® 12 

oil 

^20 

4| 

16  M 

2.  6§ 

45 

7ft 

41 

O4 

8f 

5ft 

yl 

Z3 

41 

11 

2 

3 

2f 

121 

c23 

®24 

12| 

6f4 

•A 

Ufo 

Set  108.  Addition  and  subtraction  of  mixed  numbers; 

cumulative  review 

Give  answers  in  best  form. 


a 

b 

c 

d 

e 

f 

1. 

8f 

2 

3 

9| 

61 

8! 

81 

-4ft 

+ 8f 

-7# 

+ 2i 

-if 

+ 1 

•*10 

9* 

^20 

"8 

ft14 

®I5 

9n 

2. 

2 

15ft 

io| 

7f 

12| 

14f 

9 

1 6 

+ 8| 

3 

— 4 

+ 3f 

-4ft 

+ 19f 

lA 

24& 

ion 

1 1— 
A130 

7i3 

'16 

34^ 

Set  109.  Column  addition;  smallest  common 
denominator  non-apparent 

Add.  Give  answers  in  best  form. 


1.  4f 

11 

51 

2 

3 

2| 

24| 

71 

9f 

71 

8f 

9ft 

15| 

00 

19® 

JL 

6 

51 

8| 

71 

21 

1®24 

19 ft 

i/i11 

14i2 

20i| 

00 

SI- 

2.  5f 

if 

4ft 

4§ 

11 

7 5 
7T2 

4§ 

2f 

6§ 

11 

7§ 

5 

6 

6ft 

1 

2 

71 

5 

6 

81 

2f 

i«l 

5— 

°20 

1«55 

7 

17f2 

10M 

NOTES 


Set  106.  Getting  ready  for  borrowing  in  subtraction 


Copy  and  supply  the  missing  numerators. 


1.  2 = If  5 = 4§ 

2.  3£  = 2§  4^=  Sri 

3*  &T2  = 5isf  9-fe  = 8-H 


c d 


7=  6| 

9=  8$ 

7ft  = 6fl 

5i-  4 

2ft  = iff 

Set  107.  Borrowing  in  subtracting  mixed  numbers; 

common  denominator  non-apparent 


1.  9i-6f  2i 

2.  6f  - i 6f0 

3.  4f  — 2f  lj3 

4.  8§  — 5t2  3^ 


41  - § 3|  7f  - 6f 
5ft  — 4s  F 9i  ” 7f 
— 5f  l|  6fo  — If  4^ 
6f  — 4§  2p  8f  — 2f  6^ 


9 - 2t5s  6^ 
7A~2f  4f6 

8ft  — If  6| 
4§  - if  3ri 
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3.  Sharon  wants  to  bind  with  narrow  colored  crepe  pap< 
the  top  edge  of  a plant  box  32  in.  long  and  15  in.  wide.  She  h< 
a roll  of  narrow  pink  paper  containing  2 yd.  and  a roll  of  narro 
blue  paper  containing  3 yd.  Which  color  will  Sharon  have  i 

3&"H¥"~9¥" 

(Tl  2/wd,.  22  " 

* 1 yd.  1 yd. 

rz  i 1 

1 yd- 1 yd. 1 yd. 


4.  Ted  bought  \ lb.  of  gumdrops  at  50<£  a pound  and  ^ lb.  ( j 
chocolates  at  80<£  a pound.  How  much  change  did  he  receiv  , 
from  a dollar  bill  ?SS? 


use  ? v Why  ? /5  "t/5  "=30  " 
Mce,  32" + 32"=  b V" 

32" 


A Drawing  Will  Help  You 

Problem-solving  helps  [O] 

1.  Grace  and  June  are  putting  clean  paper  on  the  shelves  in 
their  kitchen.  Each  of  the  3 shelves  in  the  top  cupboard  is  4 ft. 
long.  Each  of  the  2 shelves  in  the  bottom  cupboard  is  5 ft.  long. 
Will  a 25-foot  roll  of  shelf  paper  just  the  right  width  be  enough 
for  all  the  shelves?^  f3XV-=/2;  2X5= /O;  /2ft.  f /Oft. =22  ft. ) 

Did  the  picture  help  you  with  problem  1?  Often  making  a 
drawing  will  help  you  understand  a problem  better. 


Gumdrops 
504  a pound 


Alb. 

i of  80# 

jib. 

> 

Chocolates 
80#  a pound 


Make  drawings  on  the  board  for  problems  5 to  8. 


5.  Ann  is  making  a square  table  cover  42"  on  a side.  Sh 
has  a piece  of  lace  5 yd.  long.  Has  she  enough  lace  to  go  aroun 
the  table  cover 


Explain  and  then  solve  on  the  board  problems  2 to  4,  using 
the  drawings  to  help  you. 

2.  The  Taylor  family  is  invited  to  a wedding  135  miles  from 
their  home.  The  wedding  is  at  7:30  p.m.  They  plan  to  start 
at  4 p.m.  and  wish  to  arrive  ^ hr.  before  the  wedding.  How 
many  miles  per  hour  will  they  have  to  drive  on  the  trip  X. 
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6.  A puppet  show  at  the  high-school  hall  starts  at  4:30.  1 
takes  Jim  45  min.  to  walk  to  the  hall.  At  what  time  must  Jii 
start  to  get  to  the  show  on  timePj;^ 

7.  The  Allen  family  started  on  a trip  of  360  miles.  The 
drove  216  miles  in  the  morning.  It  took  them  4 hr.  longer  t 
go  the  rest  of  the  way.  How  many  miles  an  hour  did  the 
average  in  the  afternoon  ~>3(o/rrv.jy  Ji/. 

8.  Helen  bought  \ doz.  oranges  at  68<£  a dozen  and  3 lb.  c 
grapes  at  24<£  a pound.  Will  a dollar  bill  pay  for  the  things  1% 

I* 

Now  use  the  drawings  to  help  you  solve  Ex.  5-8. 
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Teaching  Pages  254  and  255 

Pupil’s  Objective:  To  use  diagrams  in  solving 
2-  and  3-step  problems  which  involve  linear  meas- 
ures and  measures  of  time  and  weight. 

Background.  Pupils  experience  increased  dif- 
ficulty in  sensing  number  relationships  and  in 
selecting  correct  processes  when  problems  involve 
two  or  three  steps.  Accordingly,  there  is  greater 
need  for  pupils  to  form  the  habit  of  representing 
the  relationships  by  means  of  diagrams.  While 
each  pupil  should  be  encouraged  to  select  the  prob- 
lem-solving helps  he  prefers,  it  is  desirable  to  en- 
courage all  pupils  to  make  diagrams  to  check  their 
thinking. 


Pre-book  Lesson 

If  you  have  cupboard  shelves  or  bookshelves  in 
your  classroom,  let  pupils  pretend  that  they  are  to 
cover  them  with  paper.  Have  pupils  obtain  the 
measurements  and  find  the  amount  of  shelf  paper 
needed.  After  they  discover  in  what  lengths  shelf 
paper  is  sold,  let  them  decide  which  length  would 
be  most  economical  to  purchase. 

If  you  have  a rectangular  plant  box,  let  pupils 
obtain  its  measurements  and  find  the  amount  of 
paper  needed  to  cover  the  outside.  Formulate 
other  similar  problems  for  pupils  to  solve. 

Book  Lesson.  Ex.  1-8:  Oral  work.  Bottom  of 
page  255:  Written  work. 
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Differentiations  and  Extensions 


1.  For  more  capable  children , assign  Ex.  1-8  as 
written  work  before  any  assistance  is  provided  in 
reading,  analyzing,  or  picturing  them.  The  com- 
putations for  some  of  these  problems  are  so  easy 
that  pupils  should  be  encouraged  to  “think  an- 
swers” first,  then  check  by  writing  the  work.  For 
these  pupils,  and  others  who  complete  their  work, 
assign  activities  such  as  the  following: 

a.  Obtain  the  necessary  measurements,  then  de- 
termine the  length  of  a border  to  go  at  the  top  of 
the  chalkboards  in  the  room. 

b.  Using  a kitchen  scale,  weigh  various  objects 
in  the  room  and  express  the  weight  in  pounds  and 
ounces  and  also  in  pounds  and  fractional  parts  of 
a pound. 


Teaching  Pages  256  and  257 

Pupil’s  Objective:  To  gain  experience  in  solv- 
ing 1-,  2-,  and  3-step  problems. 

Pre-book  Lesson.  Discuss  with  pupils  various 
problem-solving  helps  which  have  been  introduced 
and  used,  such  as  the  following: 

a.  Obtain  and  use  materials  to  reproduce  the  action 
described  in  the  problem  (toy  money,  clock  dial,  cal- 
endar, foot  ruler,  yardstick,  tape  measure,  measuring 
cup,  etc.). 

b.  Organize  the  data  in  tabular  form. 

c.  Make  a diagram  if  this  seems  helpful. 

d.  Decide  whether  a hidden  question  must  be  an- 
swered. If  so,  determine  what  the  hidden  question  is 
and  find  its  answer. 

e.  Solve  the  problem  using  whole  numbers  if  frac- 
tions and  mixed  numbers  in  a problem  are  troublesome. 

/.  Solve  the  problem  substituting  smaller  whole 
numbers  if  very  large  whole  numbers  are  troublesome. 

g.  Use  an  estimated  answer  as  a check  upon  the 
reasonableness  of  the  exact  answer. 

Book  Lesson  (page  256).  Ex.  1-6:  Written 
work. 

Book  Lesson  (page  257).  Ex.  1-8:  Oral  work. 
Bottom  of  lesson:  Written  work. 

Differentiations  and  Extensions 

1.  Follow  suggestions  given  previously  for  more 
capable  children.  Provide  them  with  the  opportu- 
nity to  develop  independence  and  self-direction  by 
letting  them  attempt  to  solve  the  problems  in  the 
text  before  receiving  assistance.  However,  in  oral 
discussion  later,  check  their  methods  of  thinking 


Bob's  Vacation  on  an  Island 

Using  fractions  in  problems  [W] 

1.  Bob  and  his  family  spent  their  vacation  at  a cottage  on  an 
island.  To  get  there,  they  spent  4^  hr.  on  the  p^in  and  2§  hr.  on 
a boat.  How  many  hours  did  they  travel  ?/TIow  many  hours 
longer  did  the  train  ride  take  than  the  boat  ride?  I'fcJvi'- 

2.  One  day  Bob  rode  horseback  for  2f  miles  along  the  lake 
and  for  4\  miles  through  the  woods.  How  many  mil|s  shorter 
was  his  ride  along  the  lake  than  through  the  woods?  I’zf/mo. 


3.  One  day  Bob  and  his  two  young  brothers  went  for  a speed- 
boat ride  to  the  lighthouse.  What  did  their  tickets  cost  in  all?v 

P/./3 

4.  The  speedboat  covered  8/0  miles  going  to  the  lighthouse 
and  12-fo  miles  returning.  How  long  was  the  round  trip?/ How 
many  miles  longer  was  the  return  trip  than  the  trip  going }3s/mP. 


5.  From  Monday  through  Friday  the  big  boat  took  an  average 
of  145  passengers  a day  to  the  island.  On  Saturday  and  Sunday 
the  average  was  350  per  day.  What  was  the  average  number  of 
people  going  to  the  island  in  a week? 

6.  Bob  arrived  on  the  island  on  Aug.  2 and  left  on  Aug.  23. 
How  many  days  was  he  there ?^4low  many  weeks? 3 
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and  working  to  make  certain  they  are  working  on 
mature  levels. 

2.  Group  slower  learners  and  assist  them  in  uti- 
lizing the  problem-solving  helps  listed  under  Pre- 
book Lesson.  If  the  problems  given  are  far  too 
difficult,  substitute  easier  1-step  problems  from 
earlier  chapters  in  the  Grade  5 text,  or  from  the 
texts  for  Grades  3 and  4. 

3.  All  pupils  may  profit  from  attempting  to  write 
problems  with  hidden  questions.  These  problems 
may  be  discussed  and  evaluated  by  the  entire  class. 
The  best  problems  may  be  assigned  for  practice. 
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Find  the  Hidden  Questions 

[O] 

These  problems  each  have  one  hidden  question  or  more. 
Tell  what  the  hidden  questions  are.t^ 

1.  Sam  collects  animal  pictures.  He  now  has  23.  If  he 
trades  1 horse  picture  for  2 dog  pictures,  and  3 cat  pictures  for 
1 picture  of  a panda,  how  many  pictures  will  he  have? 22 

2.  Arnold  bought  6 valentines  marked  “3  for  25 <£.”  How 
much  did  the  valentines  costP.50^ 

3.  Anne’s  mother  gave  her  25<£  to  buy  five  3$  stamps  and 
five  2t  stamps.  How  much  change  should  Anne  bring  back?%v^ 

4.  Mrs.  Shaw  found  some  25<£  cans  of  fruit  juice  marked  19<£ 
because  the  paper  labels  had  been  torn  olf.  How  much  money 
could  she  save  by  buying  3 cans  ?/<f  ^ 

5.  To  make  white  sauce,  you  use  2 tablespoonfuls  of  fat  for 
each  cup  of  sweet  milk.  What  part  of  a cup  of  fat  will  be  used  for 
5 cups  of  milk?  (1  c.  = 16  tbsp.)^ 

6.  Ted  and  his  brothers  earn  money  by  collecting  and  return- 
ing empty  bottles  to  the  store.  One  week  they  returned  10 
bottles  worth  2<£  each.  How  many  5<£  ice-cream  cones  could 
they  buy  with  the  money  received  ?^ 

7.  For  a campfire  picnic,  Mrs.  Brown  allowed  1 lb.  of  chopped 
steak  for  8 sandwiches.  How  much  chopped  steak  should  she 
buy  in  order  to  give  the  12  people  in  her  family  group  2 sand- 
wiches apiece  ~>3j& 


A 

B 

c 

1 

1.  1 i 1 

fin 

Ann's 

Tom's 

Joe's 

1 1 1 J 

Rllll*  ! 1 

l:-i  1111 

Mary's 

Bob's 

Sam's 

Using  Fractions  in  Making  Comparisons 

Comparing  objects  by  D.  [ 

1.  In  picture  A,  Mary’s  paint  box  is  divided  into  thirds  ar 
Ann’s  box  is  as  long  as  two  of  the  thirds.  So  Ann’s  box  is  tv 
thirds,  or  as  long  as  Mary’s. 

2.  Ann’s  box  is  divided  into  halves,  so  Mary’s  box  is  thr< 
halves  (f)  the  size  of  Ann’s  box.  In  best  form,  f =/2 

3.  Tom’s  stick  of  candy  (box  B)  is  Jt-  as  long  as  Bob’s;  an 
Bob’s  is  §,  or  1^  times,  as  long  as  Tom’s. 

4.  Joe’s^box  (box  C)  is  JT_  as  long  as  Sam’s;  and  Sam’s 

jf_,  or  J3_  times,  as  long  as  Joe’s.  d j 

5.  Line  D has  equal  parts.  Line  1 1 1 1 — 

E is  as  long  as  2 of  these  par 
or  g,  as  long  as  D.  Why  do  v 

Lj. 

6.  Line  D is  or  _2_ 

7.  Line  G equals  4 of  the 
6 equal  parts  of  line  F,  so 
line  G is  f,  or  f,  as  long  as 
fine  F;  and  line  F is  or 
_/J_  times,  as  long  as  line  G. 


ts  so  E is 
re  change  |? 


times,  as  long  as  line  E, 


8.  Bill  has  a new  6-ounce  fishing  rod  with  a 7f-ounce  casting 
reel  on  it.  His  old  8-ounce  fishing  rod  has  a casting  reel  weighing 
9 oz.  How  much  lighter  is  the  new  fishing  rod  and  reel  than  the 
old  rod  and  reel?3¥^. 

[W] 

Write  your  work  to  find  answers  for  problems  1 to  8. 
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8.  Use  fractions  in  lowest  H 1 1 1 

terms  to  compare  both  ways 

the  lengths  of  line  Hand  fine  \.Has  1 1 1 1 1 1 

■&,  (fbi),  (uAm^aJ  I;  I Ad  z,  (ft,  3,  JirrM  adJon^-  ad  H. 

A fraction  used  to  make  a comparison  should  be 
changed  to  best  form. 

258 


★Answers  Not  on  Reproduced  Page  257 

1.  How  many  pictures  did  he  have  after  trading  the 
horse  picture? 

2.  How  many  groups  of  3 valentines  each  did 
Arnold  buy? 

3.  How  much  did  the  3 <t  stamps  cost? 

4.  How  much  would  3 cans  cost  at  the  regular  price? 
at  the  sale  price? 

5.  How  many  tablespoonfuls  of  fat  would  be  used 
for  5 cups? 

6.  How  much  did  the  boys  receive  for  the  10  empty 
bottles? 

7.  How  many  sandwiches  would  be  needed  for  the 
12  people? 

8.  How  much  does  the  old  rod  and  reel  weigh? 
How  much  does  the  new  rod  and  reel  weigh? 


Teaching  Pages  258  and  259 

Pupil’s  Objective:  To  use  pictures  and  dia- 
grams as  aids  in  learning  how  to  make  comparisons 
involving  division. 

Background.  Pupils  have  already  had  experi- 
ence in  using  proper  fractions  to  compare  heights, 
lengths,  widths,  etc.  On  pages  258  and  259,  pupils 
learn  to  compare  a larger  number  with  a smaller 
number  by  division  in  order  to  obtain  an  improper 
fraction  that  is  reducible  to  a whole  number  or  a 
mixed  number.  Pupils  are  introduced  to  the  ter- 
minology of  ratio,  but  all  comparisons  involve  pic- 
tures of  lengths  or  groups. 

Book  Lesson  (page  258).  Ex.  1-8:  Oral  work. 
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Comparing  Croups 

Relation,  or  ratio  [O] 

1.  In  picture  A,  Tom  has  _d_  books  and  Jane  has  A-  books. 
|7e  can  say  that  Tom  has  f as  many  books  as  Jane.  The  fraction 
tells  what  part  the  smaller  group  is  of  the  larger,  so  it  tells  the 
dation  of  the  smaller  group  to  the  larger  group.  We  say  that 
te  relation  is  3 to  5. 

2.  In  picture  B,  Bill  has  apples  and  Jack  has  A-  Bill 
(is  f as  many  apples  as  Jack,  and  the  relation  is  8 to  A-. 


3.  In  picture  C,  Betty  has  2 bananas  and  Mary  has  6.  Betty 
rts  f,  or  (in  lowest  terms)  iy,  as  many  bananas  as  Mary.  The 
lation  here  is  2 to  6,  or  1 to  3.  Tell  the  relation  of  Mary’s 
inanas  to  Betty’s.  6ftcr2,(/L>3Co'/,  aV3AAmaJ/rrwuny^ 

j 4.  Janet’s  bouquet  (box 
) has  or  f , as  many  flow- 
fc  as  Linda’s.  The  relation 
iJ-'to  8,  or  A-  to  4.  Tell 
je  relation  of  Linda’s  flow- 
s to  Janet’s.  oi^  ^Ar3 


5.  At  the  top  of  page  258,  which  picture  shows  the  relation  3 
2 to  3? A 3 to  5?C 


6.  On  page  258,  which  pair  of  lines  shows  the  relation  (longer 


the  shorter)  3 to  Y> 


2 to  1? 
D E 


to  2? 

G 


A fraction  may  be  used  to  show  the  relation  of  one 
number  to  another. 


Comparing  Numbers  by  Division 

Using  a fraction  or  a mixed  number  [O] 

1.  Tom  earned  $12  and  Joe  earned  $9.  The  relation  of 
Tom’s  earnings  to  Joe’s  is  12  to  9,  or  or  f.  Dividing  4 by  3, 
we  get  the  mixed  number,  TJ-  The  quotient  1^  is  the  answer 
to  the  question,  ‘T2  is  how  many  times  as  large  as  9?” 

2.  The  relation  of  Joe’s  earnings  to  Tom’s  is  9 to  12,  or 
or  ji  Here  the  quotient,  §,  tells  what  part  9 is  of  12. 

In  comparing  numbers  by  division,  we  can  always  show  these 
two  relations: 

a.  How  many  times  as  large  one  number  is  as  another.  (This 
is  comparing  the  larger  number  with  the  smaller.) 

b.  What  fractional  part  one  number  is  of  another.  (This  is 
comparing  the  smaller  number  with  the  larger.) 

For  each  of  the  following,  make  two  comparisons  by  division. 
First  compare  the  larger  number  with  the  smaller.  Then  compare 
the  smaller  with  the  larger.  Ex.  3 has  been  started  for  you. 

3.  Mary  picked  18  apples  and  Jean  picked  12. 

18  apples  are  J§,  or  f,  or  7J_  times  12  apples. 

12  apples  are  J§,  or  j,  of  18  apples. 

4.  Jim  sold  15  magazines  and  Bob  sold  10. /j;  j 

5.  Sally  bought  16  plants  and  Ruth  bought  6.27;  f 

6.  Harry  is  9 years  old  and  Bob  is  15  years  old.  /j;  § 

7.  Betty  worked  20  min.  and  Carol  worked  40  min.  2;  j 

8.  Fred’s  trip  took  18  days  and  Sam’s  took  15  days./j;  £ 

9.  Helen’s  story  about  a dog  was  3 pages  long  and  Dick’s 
story  about  a horse  was  9 pages  long.  3;  J 

10.  There  were  10  boys  and  15  girls  in  a class.  /J,’j 

11.  Nancy  spent  25<£  for  lunch  and  Doris  spent  30<k./j;£ 
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Book  Lesson  (page  259).  Ex.  1-6:  Oral  work. 

Differentiations  and  Extensions.  For  slower 
learners , use  groups  of  cutouts  on  a flannel  board 
and  let  pupils  make  comparisons  by  telling  how 
many  times  as  large  as  the  smaller  group  is  the 
| larger  group,  or  by  telling  what  fractional  part  the 
smaller  group  is  of  the  larger  group.  Two  illustra- 
tions of  this  procedure  are  given  below. 

a.  Bob  has  2 apples  and  Tom  has  6 apples.  Tom 
has  _?_  times  as  many  apples  as  Bob.  Bob  has  _?_ 

I as  many  apples  as  Tom. 

Tom’s  apples  oo  oo  oq  6 divided  by  2 = f = 3 

Bob’s  apples  °°  2 divided  by  6 = § = ^ 

b.  Jane’s  pennies  oo  oo  oo  o 7 divided  by  2 = -J  = 3\ 
Jo’s  pennies  oo  2 divided  by  7 = f 


260- — 

Teaching  Pages  260  and  261 

Pupil’s  Objectives:  (a)  To  develop  understand- 
ing and  skill  in  comparing  numbers  by  division; 
(b)  to  review  comparison  of  numbers  by  subtraction. 

Background.  After  experiences  in  comparing 
pictures  of  groups,  pupils  are  led  to  make  general- 
izations which  may  or  may  not  refer  to  named 
numbers,  as  follows: 

a.  Finding  the  relation  of  a larger  number  to  a smaller 
number  gives  a quotient  larger  than  1 . It  tells  how  many 
times  as  large  as  one  number  is  another. 

b.  Finding  the  relation  of  a smaller  number  to  a larger 
number  gives  a quotient  smaller  than  1 . It  tells  what  part 
one  number  is  of  another. 

{Continued  on  page  260 , second  column ) 
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Comparing  Numbers  by  Subtraction  and  by  Division 

[O] 

Two  numbers  may  be  compared  by  subtraction  as  well  as  by 
division.  You  have  been  making  the  subtraction  kind  of  com- 
parison since  you  first  learned  about  subtracting. 

Answer  these  questions  for  problems  1 and  4 on  page  260: 

1.  Joe  earned  $ 3 _ less  than  Togi,  or  Tom  earned  $ 3.  _ 
more  than  Joe. 

2.  Jim  sold  Ji-  more  magazines  than  Bob,  or  Bob  sold 
fewer  magazines  than  Jim. 

For  each  of  Ex.  3 to  10  below,  compare  the  larger  number 
with  the  smaller  number,  by  division  (how  many  times  as  large) 
and  also  by  subtraction  (how  many  more).  Compare  the  smaller 
number  with  the  larger  both  by  division  (what  part  of)  and  by 
subtraction  (how  many  less).  Study  problem  3 below. 

3.  Don  rode  his  bicycle  15  miles  and  Ned  rode  18  miles. 

By  division:  J§  = § = 1^.  Ned  rode  If  times  as  far  as  Don. 

Jf  = § . Don  rode  § as  far  as  Ned. 

By  subtraction:  18  — 15  = 3. 

Ned  rode  3 miles  more  than  Don. 

Don  rode  3 miles  less  than  Ned. 

4.  Sharon  baked  25  cookies  and  Jean  baked  10.  ★ 

5.  Fred’s  tool  box  is  8 in.  wide  and  14  in.  long.^ 

6.  A flagpole  is  9 ft.  tall  and  a tree  is  15  ft.  tall.^ 

7.  One  week  Jack  worked  20  hr.  and  Jim  worked  only  15  hr.^ 

8.  A new  bicycle  costs  $60.  A used  one  costs  $40.  it 

9.  Kate  played  the  piano  for  20  min.  in  the  morning  and 
for  30  min.  in  the  afternoon.  ★ 

10.  We  packed  24  cheese  sandwiches  and  15  meat  sandwiches 
for  a picnic.  ★ 
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Pupils  will  need  an  understanding  of  the  above 
generalizations  when  they  deal  with  per  cents 
smaller  or  larger  than  100%  in  Grade  7. 

On  page  261,  pupils  review  the  language  in- 
volved in  comparing  by  subtraction  and  recall  that 
numbers  may  be  compared  in  two  ways  (i.e.,  15 
is  7 larger  than  8,  or  8 is  7 smaller  than  15). 

Book  Lesson  (page  260).  Ex.  1-11:  Oral  work. 

Book  Lesson  (page  261).  Ex.  1-10:  Oral  work. 

Differentiations  and  Extensions.  More  capable 
children  may  work  the  following  as  a written  as- 
signment: 

In  two  ways  for  both  subtraction  and  division 
compare: 

a.  The  value  of  a nickel  and  a quarter;  a dime  and 
a quarter;  15^  and  a half  dollar. 

b.  The  length  of  a foot  and  a yard;  24  inches  and  a 
yard. 

c.  The  weight  of  8 ounces  and  a pound;  12  ounces 
and  2 pounds. 

NOTES 


★Answers  Not  on  Reproduced  Page  261 


4.  By  division:  Sharon’s,  2f  times  Jean’s;  Jean’s, 
| of  Sharon’s. 

By  subtraction:  Sharon’s,  15  more;  Jean’s,  15 
fewer. 

5.  By  division:  box  is  f as  wide  as  it  is  long;  box 
is  If  times  as  long  as  it  is  wide. 

By  subtraction:  width  is  6 in.  less  than  length; 
length  is  6 in.  more  than  width. 

6.  By  division:  the  pole  is  f as  tall  as  the  tree;  the 
tree  is  If  times  as  tall  as  the  pole. 

By  subtraction:  pole  is  6 ft.  shorter  than  the  tree; 
tree  is  6 ft.  taller  than  the  pole. 


7.  By  division:  Jack’s  time  is  If  of  Jim’s;  Jim’s, 
f of  Jack’s. 

By  subtraction:  Jack’s,  5 hr.  more;  Jim’s,  5 hr.  less. 

8.  By  division:  new  bicycle  costs  If  times  used 
one;  used  one  cost  f of  new  one. 

By  subtraction:  new  costs  $20  more;  used,  $20  less. 

9.  By  division:  A.M.,  f of  P.M.;  P.M.,  If  times 
AM. 

By  subtraction:  A.M.,  10  min.  less;  P.M.,  10  min. 
more. 

10.  By  division:  cheese,  If  times;  meat,  f. 

By  subtraction:  cheese,  9 more;  meat,  9 less. 
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Work  for  Young  Experimenters 

Enrichment  activity;  related  multipliers  [O] 

If  a stamp  book  has  28  stamps  per  page,  how  many  stamps 
ie  on  a.  8 pages }224b.  16  pages ?^c.  24  pages ?^d.  48  pages?, 

Janet  said,  “16,  24,  and  48  are  all  related  to  8.  I can  first 
iiltiply  8 X 28  and  then  use 
iat  product  to  find  the  other 
iree  answers.” 

1.  Explain  Janet’s  thinking. 

2.  Work  Janet’s  examples 
j:  the  board.  Show  that  her 
joducts  will  be  the  answers, 
i 3.  Carol  said,  “If  I find  the 
jswer  for  d first,  I can  use  that 

Ioduct  to  get  the  other  three 
swers.”  Why  can  she? 


i 4. 


Janet’s  Way 

(For  a)  (For  b)  (For 

) (For  d) 

28  7 

,224  224 

224 

X8  / 

X2  X3 

X6 

224/ 

Wt  Z72 

/im 

Carol’s  Way 

(For  d) 

(F°r$2 

28 

2)1,344 

3)1,344 

X48 

224 

/‘“A 

1 12  / 

6)1,344 

1,344/ 

On  the  board,  finish  Carol’s  work  and  explain  it. 


Use  Janet’s  and  Carol’s  ways  to  work  these  problems: 


[W] 


j 5.  If  one  can  of  cherries  costs  47<£,  what  is  the  cost  of 
16  cans ?^2.S>2  b.  12  cans?^5"-^  c.  18  cans?*/- d.  36  cans?A 

!6.  If  one  book  costs  $2.15,  what  is  the  cost  of  *15. IS 

7 books  ?$/S.05b.  14  books  ?&0./6c.  28  books IXtUGA.  35  books  ?A 


Can  You  Think  Straight? 

Do  the  work  to  find  the  value  of  n. 


a 

n + 9£  = 12| 

2/6, 

4ft  - n =:  % 

n — x = 2# 


7 20  b 

n 4-  15  = 48 
¥/ 

3,895  -f-  n = 95 
8,975  g 36  i n 

¥(o 

45  X n - 2,070 


[W] 


n + 5f;=  7* 

6|  + nj8  9 

n - %=  4* 
n - n2=  1A 


The  exercise  at  the  bottom  of  the  page  is  a 
challenging  one,  since  n is  used  to  stand  for  the 
missing  addend,  subtrahend,  minuend,  remainder, 
factor,  divisor,  quotient,  or  dividend. 

Book  Lesson  (page  262,  top).  Ex.  1-4:  Oral 
work.  Rows  5 and  6:  Written  work. 

Book  Lesson  (page  262,  bottom).  Rows  1-4: 
Written  work. 

Differentiations  and  Extensions 

1.  For  slower  learners , omit  the  work  at  the  top 
of  the  page.  Review  the  work  on  page  94,  then 
place  on  the  board  the  following  sets  of  examples 
and  have  pupils  tell  about  the  relationships  of 
products  to  factors: 

777  555  48  16 

X 2 X 4 X 8 X 3 X 6 X 12  X 2 X 2 X 2 
14  28  56  15  30  60  8 16  32 

2.  For  more  capable  children , assign  the  follow- 


ing  examples: 

$4.50  $4.50 

$4.50 

$4.50 

$4.50 

X 5 X 20 

X 80 

X 160 

X 320 

NOTES 
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Teaching  Page  262 

Pupil’s  Objectives:  (a)  To  increase  under- 
standing of  the  multiplicand-multiplier-product  re- 
lationship and  of  the  relationship  between  the  mul- 
tiplication and  division  processes;  ( b ) to  obtain 
practice  in  finding  n when  it  represents  a missing 
number. 

Background.  In  Chapter  3,  page  94  in  the  text, 
pupils  discovered  the  generalization  that  Making 
either  factor  2 (or  3 or  4)  times  as  large  makes  the 
product  2 (or  3 or  4)  times  as  large.  The  enrich- 
ment exercise  on  page  262  provides  an  opportunity 
for  developing  the  corresponding  generalization 
Making  either  factor  \ (or  or  as  large  makes  the 
product  \ (or  •§■  or  5)  as  large. 
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Teaching  Pages  263,  264,  and  265 

Pupil’s  Objective:  To  take  the  four  regular 
end-of-chapter  tests. 

Book  Lesson  (page  263).  Test  of  Information 
and  Meaning  6.  Written  work.  Follow  the  sug- 
gestions for  administering  this  type  of  test  in  pre- 
ceding chapters.  To  prepare  papers  for  this  test, 
pupils  may  number  from  1 to  15,  allowing  space 
for  more  than  one  answer  in  Ex.  2,  9,  11,  and  15. 

Book  Lesson  (page  264,  top).  Diagnostic 
Test  6.  Written  work. 

1.  Explain  that  this  test  includes  the  new  skills 
introduced  in  Chapter  6.  Discuss  with  pupils  the 
skill  tested  in  each  row  (see  below)  and  the  purpose 
for  indicating  study  pages  and  practice  tests. 

Row  1.  Two-place  divisors;  1 -place  non-apparent 
quotients 

Row  2.  Two-place  divisors;  2-place  non-apparent 
quotients 

Row  3.  Two-place  divisors  which  result  in  trial 
quotient  figures  larger  than  9 

Row  4.  Two-place  divisors;  3-place  quotients; 
some  non-apparent  quotient  figures 

Row  5.  Three-place  quotients  with  zeros  in  one  or 
two  places 

Row  6.  Addition  and  subtraction  of  fractions 
(common  denominator  is  not  a given  denominator) 

Row  7.  Addition  and  subtraction  of  mixed  numbers 
(common  denominator  is  not  a given  denominator) 

Row  8.  One-place  divisors;  remainders  to  be  shown 
in  fractions 

2.  The  practice  sets  listed  in  the  Diagnostic 
Test  may  be  found  by  referring  to  the  Manual 
Index.  Extra  Practice  Set  91,  not  previously 
reproduced  in  the  Manual,  is  given  below. 

Set  91.  3-place  quotients;  some  money  numbers 

$8.54  960,  R7  760,  R9  $7.04 

1.  59)$503.86  15)14,407  48)36,489  83)$584.32 

$5.07  $3.96  993,  R9  $5.78 

2.  65)$329.55  80)$316.80  16)15,897  36)$208.08 

Book  Lesson  (pages  264,  bottom,  and  265, 
top).  Problem  Test  6.  Written  work.  Follow  the 
suggestions  on  page  54  for  administering  this  test 
to  your  slower  learners. 

Book  Lesson  (page  265,  bottom).  Computa- 
tion Test  6.  Written  work. 

Differentiations  and  Extensions.  Use  the  ta- 
ble in  the  next  column  to  enter  scores  on  the  in- 
dividual test-record  cards. 


Do  You  Understand? 


Test  of  Information  and  Meani 


A 

B 

C 

D 

E 

F 

8 

52)4,407 

8 

73)6,275 

8 

87)6,554 

—2g- 

5§ 

=Ji 

6H 
— 3j 

1.  In  which  division  above  is  8 too  large  a quotient  figu 
Find  out  by  multiplying  mentally. 

2.  What  is  the  common  denominator  for  Ex.  D?/2E?6 

3.  In  which  example  above  can  we  subtract  the  fract 
without  borrowing?/ 

4.  When  an  estimated  quotient  figure  is  10,  what  numl 
do  we  try  first  for  the  quotient  figure?? 

5.  Which  is  larger,  362  or  the  product  of  4 X 89? 

6.  Which  is  the  best  estimate  for  the  product  of  6 X $7.S 

$36  $42  (H)  $54  5 

7.  To  find  the  value  of  n in  n t 75  = 49  which  exam] 

do  we  work?  75  + 49  75  — 49  (49  x 

8.  How  many  tens  in  all  are  there  in  70,402 }7,0//O 

9.  Copy  these  examples  and  write  the  missing  number: 

z = at.  1 8 4 9 —3  3 

816  TO  — 5~  12-4  5 f= 

10.  Estimate  the  average  for  these:  27,  29,  34,  38, 

11.  What  is  each  girl’s  share  when  3 girls  divide  equa 
2 sandwiches  7 sandwiches  ?2J 

12.  fib.  = /f_  oz.  13.  2\  gal.  =-  /<?_  qt.  14.  §of$20=* 

0,1 

15.  Which  examples  below  will  have  a 3-place  quotient’ 
2-place  quotient 1 -place  quotient?/ 

abed  e 

86)4,795  95)769  37)9^S  41)8 jf<k  49)$39d 
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TABLE  OF  PER  CENTS  FOR  CHAPTER  6 SCORES 


Score 

Per  Cents  for 
Problem 

Test  6 

Score 

Per  Cents  for 
Computation 
Test  6 

Score 

Per  Cents  for 
Computation 
Test  6 

1 

10 

1 

5 

11 

55 

2 

20 

2 

10 

12 

60 

3 

30 

3 

15 

13 

65 

4 

40 

4 

20 

14 

70 

5 

50 

5 

25 

15 

75 

6 

60 

6 

30 

16 

80 

7 

70 

7 

35 

17 

85 

8 

80 

8 

40 

18 

90 

9 

90 

9 

45 

19 

95 

10 

100 

10 

50 

20 

100 
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Do  You  Make  Mistakes? 

Diagnostic  Test  6 

Copy  and  work.  You  need  not  check  your  answers. 


a 

b 

C 

Study 

Pages 

Practice 

Sets 

1. 

„ 7_,m 

34]25T 

„ i t,R50 

64)440 

26)182 

224-226 

73,74 

2. 

82.RVO 

48)3376 

00, R2 

59)3,896 

* 0.72 

38)$27.36 

228-229 

75-77 

3. 

90.RO>1 

76)7,358 

r <2l,R/o 

54)5302 

, 22 

18)1,656 

233,  234 

78-80 

4. 

SM 

15)7360 

. * (d.37 

29)$  184.73 

v m 

47)34,686 

237,  238 

85,  88 

7O2.R0> 

730.RH, 

900m 

5. 

43)30,192 

34)24,836 

56)50,414 

239,  240 

89,  91 

6. 

S+S =/rz 

S+l =/io 

248-252 

104 

7i+4|  = /2i  6g+2i=7/*  5i-2-|=2/l 

252 

107-109 

8. 

L 

Show  the  remainder  in  a : 
35  = 4£*  75  = 6/2  2 

fraction.  ,„3 

n * 

142  -f-  8a 

242-245 

110 

Can  You  Solve  Problems? 

Problem  Test  6 

Read  and  think  carefully  as  you  work  Ex.  1 to  10. 

1 1.  In  one  class,  12  girls  wanted  to  make  aprons  as  gifts  for 
, other’s  Day  and  § as  many  boys  wanted  to  make  telephone-^ 
jok  covers.  How  many  children  wanted  to  make  these  gifts ^ 

2.  Miss  Hill  bought  apron  materials  at  a sale.  She  bought 
j yd.  of  blue,  5^  yd.  of  pink,  and  2§  yd.  of  yellow.  How  much 
ire  or  less  than  15  yd.  of  material  did  she  buy 


3.  At  70<£  a yard,  what  is  the  cost  of  15  yd.  of  apron  material ?v 

J 4/050 
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4.  Jane  used  1^  yd.  of  the  yellow  material.  If  Ruth  used 
what  was  left  of  the  yellow  material,  how  many  yards  did  she 
use  for  her  apron?  /i^. 

5.  After  the  aprons  had  been  made,  § yd.  of  blue  material 
was  left.  How  many  yards  of  blue  had  been  usedPj^^. 

6.  Enough  plastic  material  to  make  1 doz.  telephone-book 
covers  cost  $5.40.  What  was  the  cost  of  one  cover?  45* 

7.  At  a sale  Fred  bought  a scarf  for  his  mother  for  89<£. 
The  regular  price  was  $1.25.  How  much  did  Fred  save?  30  ^ 

8.  Jim  has  saved  25<£  a week  for  6 wk.  How  much  more 
money  does  he  need  to  buy  a plant  which  costs  $2.00 1 

9.  Ann  bought  2 boxes  of  paper  napkins  and  received  20<£ 


in  change  from  $1.  How  much  did  the  napkins  cost  per  box?v 

40* 


10.  A box  of  24  Mother’s  Day  cards  cost  $3.60.  At  this  rate, 
what  was  the  cost  of  one  card?  /5  ^ 


How  Well  Can  You  Figure? 

Computation  Test  6 

Copy  and  work.  Show  any  remainder  in  division  with  R. 
Y ou  need  not  check  your  answers. 


1. 

$45.03 

2.  $14.25 

3.  64)50(P52  4. 

63 

5.  9§ 

- 17.89 

X8 

X70 

-4| 

*21/4 

$ 114.00 

$ n.u  ? 

4,4/0 

5 

6. 

$100.56 

7.  $0.56  8. 

45)$  18.90  9. 

$2.40 

10.  If 

-38.97 

X34 

X82 

+6A 

$ 0/59 

P/9.04 

$/%.80 

8 to 

11. 

Subtract 

2|  from  8J^r.  0%, 

16.  $168.72 

37 

=$4.50 

12.  Add  to  4§.  /37o 

13.  Divide  2,954  by  74 .3% MS 

14.  Take  6k  from  7§./f 


17.  4§  plus  5§  =/0/s 

18.  1 1,340  divided  by  28  = 405 

19.  6^  minus  4|  = ilz 


15.  Multiply  389  by  615.202,575  20.  1\  + 5|  + 2|  = /07z 
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The  number  record  for  counting  by  hundredths 
on  a hundred  board  helps  pupils  discover  how 
common  and  decimal  fractions  are  related. 


Teaching  Chapter  7 of  Grade  5 


Introduction 

Pupils  in  Grade  5 are  not  expected  to  achieve 
mastery  of  the  topics  introduced  in  this  chapter. 
The  understandings  and  abilities  listed  below  are 
included  to  prepare  for  more  extensive  work  on 
them  in  Grade  6. 

I.  Learning  Outcomes  in  Chapter  7 

1.  Ability  to  read,  write,  and  use  decimal  frac- 
tions (tenths  and  hundredths) 

2.  Ability  to  add  and  subtract  tenths  and  hun- 
dredths as  decimals 

3.  Understanding  of  the  concept  of  square  meas- 
ure and  ability  to  find  areas  of  rectangles 

4.  Ability  to  read  and  make  simple  scale  draw- 
ings 

5.  Ability  to  interpret  pictographs,  bar  graphs, 
and  line  graphs 

6.  Understanding  of  the  century  as  a measure 
of  time 

7.  Ability  to  solve  problems  involving  decimal 
fractions,  areas,  and  perimeters 

8.  Understanding  of  various  specific  concepts, 
generalizations,  relationships,  and  skills 

9.  Desirable  emotionalized  responses  (attitudes, 
appreciations,  values) 

II.  The  Nature  of  the  Major  Outcomes 

Ability  to  Read,  Write,  and  Use  Decimal 
Fractions  (pages  266-269,  273,  275,  276, 
279) 

Pupils  have  used  the  term  “decimal  point”  to 
designate  the  dot  or  the  point  used  with  the  dollar 
sign  in  writing  money  numbers.  Thus  they  have 
learned  to  write  tenths  and  hundredths  of  a dollar 
as  decimals.  Now  they  find  that  tenths  and  hun- 
dredths of  any  unit  (miles,  degrees,  etc.)  may  be 
expressed  both  as  decimals  and  as  common  frac- 
tions. Emphasis  is  placed  upon  the  uses  of  decimals 
in  life-situations,  and  upon  the  fact  that  decimals 
are  often  more  convenient  to  use  than  common 
fractions. 

In  this  learning  outcome,  pupils  gain  a deeper 
understanding  of  the  principle  of  place  value,  since 
decimal  fractions  represent  an  extension  of  the 
whole-number  system  to  the  right  of  one’s  place. 
It  is  important  that  pupils  realize  that  one’s  posi- 


tion is  the  center  of  the  number  system  with  the 
decimal  point  used  to  indicate  the  end  of  the  whole- 
number  part  of  a mixed  decimal. 

Pupils  also  need  to  understand  that  a decimal 
fraction  has  a numerator  which  can  be  seen  and  a 
denominator  which  is  indicated  by  the  position  in 
which  the  numerator  is  written.  The  numerator 
shows  how  many  parts  there  are  in  the  fraction; 
the  denominator  tells  the  size  of  the  fractional  unit. 

When  written  in  the  first  place  at  the  right  of  the 
decimal  point,  2 means  2 tenths  (0.2). 

In  the  second  place  at  the  right  of  the  decimal 
point,  2 means  2 hundredths  (0.02). 

6.2  means  6 wholes  + yo,  or  6 and  2 tenths. 

6.02  means  6 wholes  + or  6 and  2 hun- 
dredths. 

22.22  means  2 tens  + 2 ones  + 2 tenths  + 2 
hundredths. 

Pupils  will  see  that  the  following  generalization 
holds  true  for  decimal  fractions  as  well  as  for  whole 
numbers:  Each  position  in  a number  has  a value  ten 
times  as  great  as  the  one  immediately  at  its  right. 

Pupils  are  provided  with  many  experiences  in 
picturing,  building,  and  analyzing  decimal  fractions 
in  much  the  same  way  that  they  developed  under- 
standings by  putting  together  and  taking  apart 
whole  numbers  in  Chapter  1. 

Ability  to  Add  and  Subtract  Tenths  and  Hun- 
dredths as  Decimals  (pages  270-272,  277, 
278) 

Pupils  should  encounter  little  difficulty  with  this 
learning  outcome,  since  it  merely  involves  the  ap- 
plication and  extension  of  understandings  gained 
previously,  as  brought  out  below. 

a.  Only  like-units  or  parts  with  the  same  fractional 
unit  may  be  added  or  subtracted.  Just  as  we  add  tens  to 
tens  and  ones  to  ones , we  add  tenths  to  tenths  and  hun- 
dredths to  hundredths. 

b.  To  add  or  subtract  money  numbers , we  write  them 
so  that  the  decimal  points  are  in  a straight  line.  We  do 
the  same  with  decimal  fractions  and  mixed  decimals. 

c.  We  carry  and  borrow  in  adding  and  subtracting 
decimal  fractions  just  as  we  do  in  adding  and  subtracting 
whole  numbers. 

d.  To  add  common  fractions , we  add  the  numera- 
tors and  write  the  sum  over  the  common  denominator 
(too  + TTo  = Tinr).  To  add  decimal  fractions , we  add 
the  numerators  also , but  we  indicate  the  denominator  by 
the  placement  of  the  decimal  point  (0.06  + 0.07  = 0.13). 
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The  relationships  between  common  and  decimal 
fractions  are  emphasized  as  pupils  work  the  same 
addition  or  subtraction  example  with  common  frac- 
tions and  then  with  decimal  fractions. 

Understanding  of  the  Concept  of  Square 
Measure  and  Ability  to  Find  Areas  of  Rec- 
tangles (pages  282-285,  289) 

Pupils  have  had  many  experiences  in  measuring 
lengths  by  direct  application  of  a unit  of  length, 
such  as  the  inch,  foot,  or  yard.  Now  they  learn 
that  surfaces  are  measured  by  utilizing  a unit  of 
area,  such  as  the  square  inch,  square  foot,  or  square 
yard.  Although  an  area  can  be  measured  by  direct 
application  of  a unit  of  area,  it  is  easier  to  find  areas 
by  computation.  Pupils  discover  that  the  area  of 
a rectangle  is  found  by  multiplying  the  number  of 
square  units  in  one  row  of  the  length  by  the  num- 
ber of  rows  in  the  width. 

Just  as  pupils  learned  the  relationships  between 
the  linear  units,  they  now  learn  the  relationships 
between  the  corresponding  square  units  and  prac- 
tice changing  from  one  unit  to  another. 

Since  pupils  sometimes  confuse  perimeters  and 
areas,  this  learning  outcome  brings  together  these 
two  concepts,  and  both  perimeters  and  areas  are 
found  for  the  same  rectangular  surfaces.  Thus, 
pupils  establish  the  understanding  that  perimeter 
means  the  distance  around  the  four  sides  of  a rec- 
tangle and  is  measured  in  linear  units  while  area 
is  the  surface  enclosed  by  the  perimeter  and  is 
measured  in  square  units. 

Social  uses  for  surface  measures  are  introduced 
and  uses  for  linear  measures  are  reviewed.  Pupils 
become  aware  of  the  necessity  for  expressing  the 
length  and  the  width  of  a rectangle  in  the  same 
unit  of  measure  in  order  to  find  either  the  perimeter 
or  the  area. 

Ability  to  Read  and  Make  Simple  Scale 
Drawings  (pages  288,  289) 

In  social-studies  classes  and  in  out-of-school 
situations,  pupils  have  gained  some  acquaintance 
with  maps  of  different  kinds.  They  realize  that 
a map  of  the  school  community  indicates  the  loca- 
tion of  the  streets  and  that  long  and  short  distances 
from  the  school  are  represented  by  lines  of  vary- 
ing lengths.  Pupils  are  therefore  ready  to  learn 
that  maps  are  drawn  to  scale — that  there  is  a defi- 
nite relationship  between  the  length  of  a line  on  the 


map  and  the  actual  distance  represented.  This  re- 
lationship should  be  stated  on  the  map,  for  it  makes 
possible  interpretation  of  distances  represented. 

Opportunities  are  provided  for  pupils  to  use 
their  own  rulers  to  measure  the  lengths  of  lines 
on  drawings,  to  utilize  the  scale,  and  to  convert 
the  measured  lengths  into  the  real  dimensions. 

Ability  to  Interpret  Pictographs,  Bar  Graphs, 
and  Line  Graphs  (pages  290-295) 

Throughout  Grades  4 and  5,  pupils  have  learned 
to  collect  and  organize  in  tabular  form  information 
about  some  school  activity.  In  this  outcome  such 
data  is  first  interpreted  from  a table.  Then  pupils 
learn  how  to  use  a pictograph  for  the  same  data. 
The  superiority  of  the  pictograph  is  quickly  evident. 

Other  statistical  information  of  interest  to  pu- 
pils is  presented  by  bar  graphs  and  line  graphs. 
Concepts  acquired  earlier  by  pupils,  such  as  those 
related  to  the  use  of  a number  line  and  to  the  con- 
cept of  a scale,  contribute  to  an  understanding  of 
the  way  graphs  are  drawn  and  interpreted. 

Understanding  of  the  Century  as  a Measure 
of  Time  (pages  296,  297) 

This  brief  unit  on  measuring  time  by  centuries 
is  included  in  Grade  5 to  enable  pupils  to  under- 
stand terms  and  concepts  which  are  necessary  for 
correctly  interpreting  the  dates  of  certain  impor- 
tant historical  events.  In  social-studies  classes,  pu- 
pils will  be  expected  to  remember  the  exact  dates 
of  some  events  in  history,  but  for  many  happenings, 
an  approximate  date,  such  as  the  century,  is  enough. 
The  following  points  are  made: 

a.  A century  means  100  years. 

b.  Time  is  measured  in  years  and  in  centuries  from 
the  birth  of  Christ,  which  is  represented  on  the  time 
line  as  zero. 

c.  A.d.  means  time  after  the  birth  of  Christ.  A.D. 
stands  for  the  phrase  “in  the  year  of  our  Lord.” 

d.  b.c.  means  time  before  the  birth  of  Christ. 

Ability  to  Solve  Problems  (pages  280,  281, 
286,  290-295,  298) 

The  problems  to  be  solved  in  Chapter  7 are 
based  upon  important  life  activities  which  involve 
the  new  mathematical  concepts  introduced  in  the 
chapter.  These  activities  include  the  following: 

a.  Reading  and  interpreting  graphs,  maps,  and  other 
scale  drawings 

b.  Finding  cost  of  material  to  cover  surfaces 
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c.  Measuring  rainfall,  depth  of  snowfall,  and  body 
temperatures 

d.  Measuring  with  a cyclometer  or  speedometer 


Pupils  continue  with  experiences  of  these  types: 

a.  Obtaining  data  from  a table  or  a picture 

b.  Estimating  answers  to  check  the  reasonableness  of 
exact  answers 

c.  Representing  problem  data  on  a diagram 

d.  Using  standard  measures  in  problems 


Understandings  of  Various  Specific  Concepts, 
Generalizations,  Relationships,  and  Skills 

1 . Concepts  and  essential  technical  terms: 


area 


bar  graph 
century 
cyclometer 
decimal  fraction 
decimal  system 
decimals 
draw  to  scale 
horizontal 


hundredths 
line  graph 
mixed  decimal 
perimeter 
pictograph 
place  value 
rectangle 
scale 

square  inch,  foot,  and  yard 

surface 

vertical 


2.  Important  relationships  and  generalizations. 
The  generalizations  appearing  in  Chapter  7 will  be 
found  on  the  following  pages  of  the  pupil’s  text 
(and  on  the  corresponding  reproduced  pages  in 
the  Manual):  pages  277;  282;  283 

Desirable  Emotionalized  Responses  (Atti- 
tudes, Appreciations,  Values) 

You  may  remember  that  at  the  outset  it  was 
stated  that  emotionalized  responses  were  not  to  be 
considered  outcomes  to  be  realized  through  the 
work  of  a few  lessons,  or  even  a whole  chapter. 
Perhaps  this  is  a good  time  to  assess  your  success 
during  the  year  in  helping  pupils  to  acquire  desir- 
able emotionalized  responses.  Turn  to  page  14  in 
the  Manual  and  reread  the  specific  outcomes  listed 
there.  Then  make  plans  for  continuing  to  meet 
these  goals  which  will  utilize  to  best  advantage 
whatever  time  remains.  Keep  in  mind  that  the  pu- 
pils’ attitudes  toward  arithmetic  will  depend  in  no 
small  measure  on  your  ability  to  help  them  recog- 
nize its  value  in  their  everyday  life. 
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What  Are  Decimal  Fractions? 

Meaning;  reading  and  writing  tenths  [( 

Bert  and  his  family  have  been  visiting  in  Washington,  D.  C 
Now  they  are  discussing  their  trip  home  to  Montreal.  Bert  i 
reading  a mileage  chart. 

He  said,  “We  go  7 tenths  of  a mile  on  17th  Street,  then  turi 
left  onto  Connecticut  Avenue.”  (Bert  was  looking  at  0.7) 

“What  is  the  first  town  we  come  to?”  asked  his  mother. 

“It’s  Hyattsville,  only  7 and  6 tenths  miles  from  Washington,’ 
said  Bert  as  he  looked  at  7.6  on  the  chart. 

Janet  said,  “That  looks  like  seventy-six  to  me.” 

“You  didn’t  notice  the  decimal  point,”  said  Bert.  “Th< 
decimal  point  is  important  because  it  separates  the  7 whole  miles 
from  6 tenths  of  a mile.” 

“Then  Riverdale  is  8 and  4 tenths  miles  away,”  said  Janet 

“That’s  right,”  said  Bert,  “and  the  next  town,  College  Park, 
is  9 and  7 tenths  miles  away.” 

1.  Tell  from  Bert’s  mileage  chart  how  far  Beltsville  is  from 
the  place  where  they  started  in  Washington.  /«  / 

The  tenths  of  a mile  on  Bert’s  chart  are  written  with  decimal 
fractions,  instead  of  common  fractions. 


2.  Study  the  chart  below.  Then,  cover  the  decimal-fraction 
column  and  write  on  the  board  the  decimal  fraction  for  each 
number  given  in  the  common-fraction  column. 


With  Decimal  Fraction 

With  Common  Fraction 

How  to  Read 

TheO^^— — >0.7 

means  that  ~ -j  q g 
there  is  no 
whole  number 
to  go  with  8.4 

the  decimal  g y 

fraction. 

14.1 

7 

TO 

9 

10 

76 

'TO 

9T0 

14t& 

7 tenths 

9 tenths 

7 and  6 tenths 

8 and  4 tenths 

9 and  7 tenths 

14  and  1 tenth 

26' 
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Teaching  Pages  266,  267,  268, 
and  269 

Pupil’s  Objectives:  ( a ) To  learn  how  to  read 
and  write  tenths  as  decimal  fractions;  ( b ) to  find 
out  how  decimals  are  used  in  life  situations,  particu- 
larly in  the  accurate  measurement  of  mileage;  ( c ) to 
extend  the  meaning  of  writing  tenths  as  common 
fractions. 


Background.  Pupils  need  well-developed  con- 
cepts concerning  tenths  written  as  common  frac- 
tions before  they  are  introduced  to  tenths  written 
as  decimals.  It  may  be  necessary  to  review  the 
meanings  of  numerator  and  denominator  using 
tenths  written  as  common  fractions. 

Pupils  need  to  realize  that  decimal-fraction  no- 
tation is  different  from  common-fraction  notation 
but  that  the  values  expressed  are  the  same.  For 
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example,  both  yo  and  0.7  may  mean  7 of  the  equal 
parts  of  a whole  (or  yo  of  7 wholes). 

The  numerators  of  both  common  and  decimal 
fractions  are  visible  in  the  written  form.  In  a deci- 
mal fraction  the  number  to  the  right  of  the  decimal 
point  is  the  numerator.  The  denominator  of  a 
decimal  fraction  must  be  interpreted,  since  the 
name  of  the  last  place  to  the  right  of  the  decimal 
point  indicates  the  name  of  the  denominator  of  the 
decimal  fraction.  It  helps  tell  the  size  of  the  frac- 
tional unit.  0.3  means  3 times  the  fractional  unit 
or  0.1,  while  0.03  means  3 times  the  fractional 
unit  yyo,  or  0.01. 

Exact  terminology  is  very  important  in  this  unit 
of  work.  Insist  that  pupils  think  and  say  decimal 
point  or  point  when  they  mean  the  dot  used  to  sep- 
arate the  ones  from  the  tenths.  In  38.7  we  see  a 
decimal  point  or  point.  It  is  not  correct  to  say  that 
we  see  a decimal  between  the  8 and  7. 

Make  certain  that  pupils  pronounce  distinctly 
the  th  on  ten th  and  on  hundredr/z.  It  is  advan- 
tageous to  exaggerate  the  pronunciation  of  th  dur- 
ing the  introductory  work  with  decimal  fractions. 
Pupils  should  learn  to  spell  the  words  tenth  and 
hundredth.  Write  the  th  in  red  chalk  when  the 
word  tenth  is  written  on  the  board. 

In  reading  decimal  fractions,  we  say  “and”  for 
the  decimal  point  just  as  we  do  in  reading  money 
numbers  that  mean  dollars  and  cents. 

As  pupils  learn  the  meaning  of  the  second  place 
to  the  right  of  one’s  place,  they  are  ready  for  the 
generalization  that  the  denominators  of  decimal 
fractions  are  restricted  to  some  power  of  ten  while 
denominators  of  common  fractions  may  be  any 
number,  as  in  f,  etc. 


Measuring  and  Counting  by  Tenths 

Equal  common  and  decimal  fractions  [O] 

When  the  fraction  in  the  box 
is  written  this  way  & it  is  called 
a common  fraction.  When  writ- 
ten this  way  0.3  it  is  called  a 
decimal  fraction. 

2^  is  a mixed  number  and  2.7  is  a mixed  decimal,  but  we 
usually  say  that  any  number  which  contains  a decimal  fraction  is 
a decimal. 

In  a decimal  fraction,  the  fractional  unit  and  the  denominator 
are  named  from  the  decimal  place  filled  by  the  right-hand  figure. 
The  first  place  at  the  right  of  the  decimal  point  shows  tenths. 


Three  y^’s,  or  three  tenths, 
may  be  written  as  -jy,  or  0.3 


1.  Among  the  following,  find  4 pairs  of  equal  numbers: 

!i(2S)|oT)ftliaE)Li 


Bob’s  teacher  used  the  speedometer  on  her  car  to  measure 
the  distances  from  school  to  some  nearby  landmarks  on  High 
Street.  Then  the  class  made  the  diagram  shown  below  and 
located  the  landmarks  at  the  correct  distances. 

2.  Into  how  many  equal  parts  did  they  divide  each  whole 
mile?  Then  what  is  the  fractional  unit?/*® id  the  class  use  com- 
mon or  decimal  fractions  to  show  the  parts  of  a mAe?  decimal 


3.  How  far  from  school  is  the  stop  light? 
the  gas  station?  the  fire  house?  (Jet' dcag/lwwo.) 


the  church? 


School 


0.7 /mi. 

Stop  light 

‘ 1.7 /mi. 

Church 


Itf/mi/. 

Gas  station 


2.% /mo. 

Fire  house 


m i I 1 iTi'j  Mill  II..1  i I I LLLj.  i 1 i 

0 0.5  mi.  1.0  mi.  1.5  mi.  2.0  mi.  2.5  mi.  3.0  mi. 
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Teacher’s  Preparation.  It  is  highly  desirable 
that  you  anticipate  the  introduction  of  decimal 
fractions  and  prepare  bulletin-board  and  table  ex- 
hibits containing  some  or  all  of  the  following: 

a.  Mileage  charts  like  the  one  pictured  on  page  266 
in  the  text.  Distances  from  your  city  (or  the  city  near- 
est you)  to  ott  er  cities  within  a radius  of  100  miles 
should  be  shown. 

b.  Road  maps  on  which  distances  between  cities 
are  given  as  mixed  decimals 

c.  Newspaper  clippings  showing  the  rainfall  over  a 
period  of  time 

d.  Railroad  timetables 

e.  A' clinical  thermometer 

/.  Cyclometer  or  speedometer 

g.  A stop  watch  to  show  tenths  of  a second 


As  work  with  the  unit  proceeds,  pupils  should 
add  materials  to  the  exhibit. 

Pre-book  Lesson.  Encourage  pupils  to  examine 
the  exhibit  materials  in  the  room  and  to  ask  ques- 
tions about  them.  Some  pupils  may  be  able  to 
read  the  decimal  fractions  on  maps  and  mileage 
charts  and  explain  how  they  are  like  common  frac- 
tions and  how  they  are  different. 

Book  Lesson  (page  267).  Ex.  1-2:  Oral  work. 

Book  Lesson  (pages  268  and  269,  top).  Ex. 
1-6:  Oral  work.  Ex.  7-10:  Written  work. 

Book  Lesson  (page  269,  bottom).  Ex.  1-3: 
Class  project. 
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Reading  and  writing  tenths 

4.  Tell  what  numbers  are  missing  in  the  table  in  box  A. 

5.  Count  by  0.2’s  from  0.2  to  2.0  (2  and  no  tenths,  or  2), 
beginning,  “2  tenths,  4 tenths,  6 tenths  . . .”0.2,l.0,/.2,/.d,/.(D,/.t?,2.0 

6.  Count  by  0.5’s  from  1.5  to  5.5.75,  2.0, 2.5,3.0,35,  9.0,45,5.0,5.5 


A 

Counting  by  Tenths 

B 

c 

H 

10 

= 0.1 

TO  i 

1fo 

= i.i 

0.6 

3.2 

2 

10 

= 0.2 

if  = 

lTO 

= 1.2 

0.8 

3.0 

3 

TO 

4 

= 0.3 

= 0.4 

/O  - 

= 1.3 

= m 

1.0 

1.2 

2.2 

24 

/O 

*=  0.5 

IS 

10  - 

-5 

I/O 

is 

iJl 

2.4 

b 

lb 

h 

a4 

2.2 

/O 

X 

/o 

= m 

= 07 

/o  ~ 
n 

10  - 

/TO  ~ 
7 

l/o 

LG 

1.7 

1.8 

1.0 

2A 

IJL 

w 

= OS 

/O  - 

/To  = 

Li 

2.2 

1.6 

9 

/o 

= 0.9 

if  = 

= 

--  1.9 

M 

/.£ 

10 

10 

= 1.0 

lift- 

= 2.0 

[W] 

7.  Copy  boxes  B and  C and  write  the  missing  numbers. 


8.  Write  as  decimals: 

3*i7  2*2./  *0/  3 &3J  fto.5  lft/2  *2.4 

9.  Write  as  common  fractions  or  mixed  numbers: 

0.2/®  1.5//®  0.7/0  2.1 275  1.6  //§  1.1  llo  0.4*5  3.93/® 

10.  Arrange  the  numbers  in  Ex.  8 in  order  from  smallest  to 
largest.  Do  the  same  for  the  numbers  in  Ex.  9$--To,®,7d, To, Ho, 2To, 3m, 3jb 

1-  0.2, 0. % 0. 7, /./,  /A,  /.G,  2. /, 3. .9 

For  Your  Bulletin  Board 

Decimals 

1.  Bring  to  school  a mileage  chart  like  Bert’s  (page  266). 

2.  Bring  a mileage  table  from  a railroad  timetable  and  read 
the  decimals  you  find  on  it. 

3.  Bring  road  maps  and  read  the  distances  between  towns. 
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Differentiations  and  Extensions 

1.  Provide  materials  so  that  slower  learners  may 
count  by  tenths,  by  2 tenths,  and  by  5 tenths  on 
the  concrete  level.  Cut  circular  paper  plates  of 
different  colors  into  tenths.  Also  have  some  uncut 
plates.  As  pupils  count  tenths  on  page  269,  box  A, 
they  may  pick  up  fractional  parts.  When  10  tenths 
have  been  accumulated,  these  should  be  exchanged 
for  1 whole  and  the  counting  of  tenths  continued. 
In  box  B,  page  269,  the  counting  proceeds  by 
2 tenths,  so  pupils  pick  up  2 tenths  at  a time,  ex- 
changing 10  tenths  for  1 whole  whenever  possible. 

In  box  C,  page  269,  the  counting  is  backward 
by  intervals  of  2 tenths.  This  may  be  shown  on 
the  decimal  number  line  described  below  by  having 


pupils  move  by  intervals  of  2 tenths  from  3.2  back 
(left)  to  0. 

2.  Provide  all  children  with  experiences  in  locat- 
ing points  on  a large  decimal  number  line  or  deci- 
mal scale.  A good  number  line  may  be  made  from 
adding-machine  tape.  Also,  when  stores  cut  win- 
dow shades  of  standard  widths  to  fit  narrower 
windows,  there  are  often  leftover  strips  of  shade 
cloth  about  6 feet  long  and  3 or  4 inches  wide. 
These  strips  make  excellent  number  scales  when 
marked  off  as  shown  below. 


0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0S 

iiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiilin 


Make  the  units  20  inches  in  length,  so  they  may 
be  subdivided  into  hundredths  as  pupils  study 
pages  275-278  in  the  text.  Paste  this  decimal  scale 
along  the  top  or  the  bottom  of  the  chalkboard  and 
have  pupils  locate  on  it  the  numbers  in  Ex.  8 and  9, 
page  269.  The  division  of  1 unit  into  tenths  and 
hundredths  is  pictured  above.  The  scale  should 
be  about  4 units  in  length. 

3.  For  more  capable  children  place  on  the  board 
the  following  group  of  numbers  with  these  in- 
structions: 


Make  columns  A,  B,  and  C on  your  paper. 

In  column  A,  copy  all  the  numbers  from  below  that 
are  equal  to  1 whole. 

In  column  B,  copy  all  the  numbers  less  than  1 whole. 
In  column  C,  copy  all  the  numbers  larger  than 
1 whole. 


3 


4 


.5 

5 


1.0  0.7  2.6 


1 4 
14 
1 3 
1 5 


1 8 
1 5 


0.1 

3.8 


1.1 


0.3 


0.9 


9.9 


Study  each  number  in  column  B.  Be  ready  to  tell 
how  much  smaller  than  1 whole  each  number  in  col- 
umn B is. 

Study  each  number  you  have  written  in  column  C. 
Be  ready  to  tell  how  much  larger  than  1 whole  each 
number  in  column  C is. 


Teaching  Pages  270,  271,  and  272 

Pupil’s  Objectives:  (a)  To  learn  how  to  add 
and  subtract  tenths  as  decimal  fractions ; ( b ) to  re- 
late these  procedures  to  the  common-fraction  way 
of  adding  and  subtracting  tenths. 

Background.  Pupils  will  experience  few  diffi- 
culties in  adding  and  subtracting  tenths.  From 
adding  and  subtracting  dollars  and  cents,  pupils 
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Adding  and  Subtracting  Tenths 

Carrying  in  A.;  subtracting  from  whole  number  [O] 

1.  In  A,  B,  C,  and  D,  tell  what  part  is  red#3blue#yyellowZU 

2.  In  each  of  A to  D,  tell  the  sum  of  the  red  parts  plus  the  blue.v 

A : 0.7 ; B : o. 9;  C: /. (, ; D:  1.5 

3.  Explain  the  additions  in  box  E.  Use  drawing  C to  prove 

that  the  sums  are  correct. 


4.  Tell  which  drawings  go  with  the  additions  shown  in  each 
| of  boxes  E to  H.  Explain  the  additions. 


E (C) 

i 

f(b; 

j 

HfAlj 

red 

!to 

1.1 

TO 

0.6 

1.2 

0.3 

blue 

TO 

0.5 

3 

10 

0.3 

0.3 

0.4 

yellow 

+TO 

+0.4 

+* 

+0.1 

+0.5 

+0.3 

whole 

2.0 

= 1 

1.0 

2.0 

1.0 

5.  In  A,  the  1 whole  circle  (|$)  minus  fa  not  red  = la  _ red. 
Use  drawing  A to  help  you  explain  the  subtraction  in  box  I. 


6.  Now  explain  the  subtractions  in  boxes  J to  L (diagrams 
jfetoD). 


whole 

1 _10 

1 - To 

o @ 

1.0 

J 0 @ 
X.0 

K i @ 

2.0 

L i @ 
2.0 

not  red 

7 7 

TO  - TO 

-0.7 

-0.9 

-1.6 

-1.5 

| red 

TO 

0.3 

0.1 

0.4 

~03 

7.  Read  these  and  say  the  answers: 


a 

b 

c 

d 

e 

f 

g 

h 

| 0.5 

0.8 

1.5 

2.4  , 

0.9 

2.0 

3.8 

4.0 

f0.4 

+0.7. 

+0.3 

+3.5 

-0.2 

-0.5 

-1.4 

-3.5 

—err 

1.5 

/.8 

5.9 

0.7 

7.5 

0.5 

Borrowing  in  subtracting  tenths 

8.  Don’s  new  bicycle  has  a cyclometer  on  it.  The  cyclom- 
eter reading  below  shows  that  Don  has  ridden  his  bicycle  only 
2 and  7 tenths  miles.  Which  square  shows  the  tenths  of  a mile? 


9.  Don  rode  around  the  block,  a distance 
of  0.5  mi.  What  number  on  the  cyclometer 
changed  for  each  tenth  of  a mile  Don  rode?- 
What  was  the  reading  on  the  cyclometer  when 
he  returned? 003.2 


0 

0 

2 

7 

) 

U-J 

Don’s  cyclometer 
reading 


10.  What  is  the  difference  between  the  cyclometer  reading 
before  Don  rode  around  the  block  and  the  reading  afterward? 
3.2  - 2.7  =0.5  Why  does  0.5  = ?<?.5=l=2 

11.  Then  Don  rode  to  the  library.  When  he  returned,  the 
reading  was  4.1.  How  far  was  it  to  the  library  and  back }0.9/rrw. 


Explain  the  borrowing  in  each  subtraction  in  box  M.  Are 
the  answers  0.9  and  fa  equal ?|Which  way  do  you  prefer? 

12.  Copy  on  the  board  and  finish  the  work  in  boxes  N to  P. 


M 

3 @ 

4*  = ^to  4J 

-3*  = 3-ny  -3.2 

N 

7 @ 

28.2 

-7.9 

o 

30.8 

-16.9 

P 

410.0 

-26.3 

fa  0.9 

203 

/3. 9 

383.1 

270 

have  learned  that  decimal  points  must  be  kept  in 
a straight  line;  that  cents  are  added  to  cents, 
dimes  to  dimes,  ones  to  ones,  etc.;  and  that  we 
carry  and  borrow  in  cent’s  and  in  dime’s  places 
just  as  we  do  in  one’s,  ten’s,  and  hundred’s  places. 

Pupils  are  guided  to  compare  addition  and  sub- 
traction of  decimals  with  the  common-fraction  so- 
lution to  discover  that  in  both  solutions  it  is  the 
numerators  of  the  like-fractions  which  are  added 
or  subtracted.  The  denominators  of  both  common 
and  decimal  fractions  help  tell  the  name  and  size 
of  the  fractional  units  added  or  subtracted. 
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Book  Lesson  (pages  270  and  271).  Ex.  1-12: 
Oral  work. 

Book  Lesson  (page  272).  Ex.  1-6:  Written 
work. 

Differentiations  and  Extensions 

1 . Slower  learners  may  use  colored  circular  paper 
plates  cut  into  tenths  to  review  addition  and  sub- 
traction of  tenths.  Pupils  may  count  the  total  num- 
ber of  tenths  when  3 red  tenths,  4 green,  and  5 blue 
tenths  are  fitted  together  and  show  that  -ft  = 1 
whole  plus  2 tenths,  or  \yq. 
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Adding  and  Subtracting  Decimals 

Tenths;  carrying  and  borrowing  [W] 

1.  Sam  brought  to  school  a foot  ruler  like  the  one  at  the  top 
of  the  page.  Into  how  many  equal  parts  is  each  inch  divided?/*? 

2.  Write  a common  fraction  and  a decimal  fraction  to  tell  how 
far  it  is  on  the  ruler  from  the  zero  (0)  point  to  A;  to  B;  to  C; 
to  D;  to  E. 

3.  John  drew  a line  8.7  in.  long.  Then  he  extended  it  6.3  in. 
farther.  How  long  was  his  line  then^How  much  less  than  2 ft. 
was  the  line?  cfA2n>.JeA) 


After  1 pie  has  been  cut  into  tenths,  and  7 
tenths  have  been  removed,  place  on  the  board  the 
different  ways  to  write  the  number  record,  as 
shown  below  in  box  B.  As  you  are  writing  this 
number  record  on  the  board,  encourage  the  pupils 
to  explain  each  step.  Allow  sufficient  time  for  them 
to  ask  questions  about  any  part  of  the  procedure 
which  is  not  clear  to  them. 


7 tenths  from  2 wholes 

. A,. 


— 

— 

. 


2 = 1H 

7 _ 

10  — 


To 


IiV 


jjjjjj  yifiS  | 

1 whole  and  3 tenths 

2.0  = 

- 0.7  = 0.7 
1.3 


4.  The  cyclometer  on  Bob’s  bicycle  registered  74.8  mi.  when 
he  started  for  the  zoo  and  80.2  mi.  when  he  arrived.  How  far 
was  it  to  the  zoo  ? 5.  l/mo. 

5.  Look  below  at  the  map  of  the  paths  at  the  zoo.  If  Bob 

rides  from  the  lion  cages  to  the  bear  pits,  how  far  will  he  ride?v 

U/mo. 

6.  Write  the  answers  for  these: 


a 

b 

C 

d 

e 

f 

0.7 

16.9 

87.8 

50.3 

896.4 

710.2 

3.9 

27.5 

-9.7 

-17.8 

53.9 

-93.6 

+0.8 

+4.6 

7<f./ 

32.5 

+719.3 

(ol(o.(o 

W.O 


© Extra  Practice.  Work  Set  111. 
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Place  on  the  board  the  record  in  all  the  ways 
given  in  box  A below  and  make  certain  that  pupils 
realize  that  they  all  mean  the  same  thing. 


3 tenths 

0.3 

4 tenths 

A 

0.4 

+ 5 tenths 

0.5 

12  tenths 

1 2 

1 0 

1.2 

1 whole  and  2 tenths 

= 1* 

Repeat  the  above  procedure  with  other  numbers 
if  necessary.  Make  certain  that  slower  learners  are 
able  to  relate  each  step  in  the  number  record  to  a 
particular  action  in  the  dramatization. 

Place  on  the  board  the  subtraction  of  1.9  from 
3.0  and  have  pupils  tell  how  they  would  dramatize 
each  step. 

2.  All  children  may  show  the  addition  and  sub- 
traction of  tenths  on  the  large  number  scale  placed 
on  the  board.  To  add  0.9  and  0.7,  we  locate  the 
point  0.9,  then  move  7 of  the  one-tenth  spaces  to 
the  right,  arriving  at  1.6. 

To  subtract  1.4  from  3.2,  we  locate  the  point 
3.2,  then  move  to  the  left  4 of  the  one-tenth  spaces, 
arriving  at  2.8.  Then  we  move  1 whole  unit  to  the 
left,  arriving  at  1.8.  The  subtraction  may  also  be 
shown  by  first  moving  from  3.2  left  to  2.2  (thus 
subtracting  1 whole)  and  then  moving  4 tenths 
farther  left  arriving  at  1.8. 

3.  For  more  capable  children , place  on  the  board 
the  exercise  below  with  the  accompanying  direc- 
tions. 


Copy 

the  numbers  in  columns  a and  b. 

a 

b 

c 

3.8 

5.0 

3.8  is  1.2  less  than  5.0 

7.6 

4.8 

7.6  is  2.8  larger  than  4.8 

9.1 

3.6 

9.1  is  5.5  larger  than  3.6 

1.7 

8.0 

1.7  is  6.3  less  than  8.0 

0.8 

6.2 

0.8  is  5.4  less  than  6.2 

5.4 

0.9 

5.4  is  4.5  larger  than  0.9 

Have  pupils  first  pick  up  5 red,  6 green,  and  4 
blue  tenths;  then  write  on  their  papers  the  three 
ways  to  show  the  total  amount  they  have. 

2.  To  subtract  tenths  using  objects,  start  with 
two  uncut  paper  plates  (pies).  Direct  pupils  to  re- 
move 7 tenths  of  a pie. 


Compare  each  number  in  column  a with  the  corre- 
sponding number  in  column  b.  In  column  c,  show  the 
difference  between  each  pair  of  numbers. 

Find  the  sum  of  the  numbers  in  column  a (28.4); 
in  column  b (28.5). 

Find  the  sum  of  all  the  numbers  in  both  columns  a 
and  b (56.9). 
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4.  Assign  Extra  Practice  Set  111  as  needed. 

Set  111.  Addition  and  subtraction  of  decimals  ( tenths ) 


Check  by  working  again  with  common  fractions. 


a 

b 

c 

d 

e 

f 

L.  0.9 

1.8 

2.4 

0.8 

5.1 

1.6 

+ 0.5 

+ 0.7 

+ 1.6 

+ 2.3 

+ 2.8 

+ 2.7 

1.4 

2.5 

4.0 

3.1 

7.9 

4.3 

!.  0.9 

2.8 

4.0 

3.7 

3.4 

4.2 

- 0.3 

- 0.9 

- 1.6 

- 2.7 

- 2.9 

- 1.5 

0.6 

1.9 

2.4 

1.0 

0.5 

2.7 
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Pupil’s  Objectives:  To  learn  (a)  that  1 cent  is 
Yijo  °f  a dollar;  (b)  that  the  second  place  at  the 
right  of  the  decimal  point  in  a money  number 
means  hundredths ; (c)  that  dollars  and  cents  may 
be  written  as  mixed  numbers. 

Background.  A study  of  money  numbers  pro- 
vides a meaningful  introduction  to  the  concept  of 
hundredths  as  decimals.  In  work  with  common 
fractions,  denominators  as  large  as  100  have  seldom 
been  used.  Pupils  have  great  difficulty  in  realizing 
that  po  has  a value  ten  times  ytTo,  or  expressed 
decimally,  that  0.1  has  a value  ten  times  0.01.  A 
comparison  of  the  value  of  a dime  ($y^)  with  a 
cent  ($rg-o)  leads  to  some  understanding  of  this 
relationship. 

Book  Lesson.  Ex.  1-5 : Oral  work.  Ex.  6-19: 
Written  work. 

Differentiations  and  Extensions.  For  slower 
learners , paste  100  cents 
(in  toy  money)  on  a card- 
board square  to  make  10 
rows  of  10  cents  each.  Use 
this  in  having  pupils  count 
by  hundredths  (cents)  and 
by  tenths  (dimes)  to  $1.00, 
as  suggested  below. 

a.  Pupils  may  point  to 
the  cents  in  row  1 and  say  1 hundredth,  2 hun- 
dredths, 3 hundredths,  etc.,  to  10  hundredths,  or 
1 tenth  of  a dollar. 

b.  For  row  2,  the  counting  may  proceed:  11 
hundredths,  12  hundredths,  etc.,  until  20  hun- 


Our  Money  System  Is  a Decimal  System 

Meaning  of  hundredths  [O] 

1.  Joe  has  a dollar  bill,  Ted  has  10  dimes,  and  their  brother 
Bob  has  100  cents.  Can  the  boys  buy  equal  amounts  of  the 
same  thing  with  their  money  P^bWhy  }$/=/00 1- = /0  domed 

1 cent  is  1 of  the  100  equal  parts  of  a dollar,  so  it  is  of  a 
dollar.  When  we  write  “1  cent”  this  way — $0.01 — we  are  using 
the  decimal  way  to  write  of  a dollar. 

3 cents  = -+Q  of  a dollar.  We  write  $0.03 
1 dime  = -jL  or  of  a dollar.  We  write  $0.10 

2.  7 dimes  = +,  or  1^,  of  a dollar.  On  the  board,  show 
how  it  is  written  in  the  decimal  way $0.70 

3.  12  cents  = of  a dollar.  How  is  it  written  ?#/?./2 

4.  87  cents  = of  a dollar.  How  is  it  written ?#?.$7 

5.  What  fraction  of  a dollar  is  29  cents 77oo  32<£?/f d $0.70  ?|§ 
$1.08  means  1 and  8 hundredths  dollars  ($ly§o). 

$2.36  means  2 and  36  hundredths  dollars  ($21^). 

Ever  since  you  began  to  write  money  numbers  with  the  cent 
(decimal)  point  and  dollar  sign,  you  have  been  writing  decimals. 
Any  part  of  a dollar  is  written  as  hundredths. 

S.  3.  9_  >S_  [W] 

6.  Write  as  common  fractions:  5 cents  3 <£ $ 0 . 09;^  15$? 

7.  Write  as  mixed  numbers:  $1.04;v  $1.18;v  $2.46; v $3.50.v 

/it,  /Jt  2§0 

l/oo  '/oo  /-Job  ~J/oo 

Use  decimal  points  and  dollar  signs  to  write  these: 

8.  6 tenths  of  a dollar^?.  6?  • 

9.  3 hundredths  of  a dollar#?.  03 

10.  19  hundredths  of  a dollar#?./? 

11.  2 and  4 hundredths  dollars#?./?? 

12.  5 and  37  hundredths  dollars#£37 

13.  6 and  3 tenths  dollars#..?? 
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dredths  is  reached  and  the  equivalence  to  2 tenths 
of  a dollar  is  noted. 

c.  In  row  3,  pupils  may  count  thus:  21  hun- 
dredths, 22  cents,  23  hundredths,  24  cents,  etc., 
to  30  cents,  or  3 dimes. 

d.  In  row  4,  pupils  may  count  by  2’s:  32  cents, 
34  hundredths,  36  cents,  38  hundredths,  40  cents, 
or  4 dimes. 

e.  All  the  rows  on  the  chart  may  be  counted  by 
10’s  thus:  10  hundredths,  or  1 dime;  20  hun- 
dredths, or  2 dimes ; etc. 

/.  Different  amounts  may  be  designated  on  the 
chart:  45  hundredths,  80  cents,  3 dimes, 

99  hundredths,  etc. 


oooooooooo 

oooooooooo 

oooooooooo 

oooooooooo 

oooooooooo 

oooooooooo 

oooooooooo 

oooooooooo 

oooooooooo 

oooooooooo 


14.  y§o  of  a dollar#?.?*1 

15.  ^ of  a dollar*??? 

16.  ly^Q  dollars#?/ 

17.  3+^  dollars#?.# 

18.  7-j^y  dollars  $1.58 

19.  lyyo  dollars#// 
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So  You  Won't  Forget! 

Review  of  meanings  and  information  [O] 

1.  A recipe  calls  for  12  tablespoonfuls  of  sugar.  What  part  of 
a cupful  is  this  ? ^ 

2.  To  measure  3 gal.  of  milk  by  using  a quart  bottle,  how 
many  times  do  we  need  to  fill  the  quart  bottle 

3.  What  common  denominator  do  we  use  in  adding 

a.  halves  to  thinfsf?^to  fifthsT^H».  thirds  to  fourths  ?A  to  ^ths^ 

4.  How  many  hours  is  it  from  8 a.m.  Fri.  to  8 A.M.  Sat 

5.  Tom  was  born  in  1941,  and  Jim,  on  the  same  date  in  1937. 
Which  boy  is  older ?HHow  much  older? 

6.  $8  is  what  part  of  $16? z of  $40?3"of  $80?/3 
of  $12?#of  $20?  i 

7.  $24  is  how  many  times  $4?6$3?<f  $6?^$16?/i.i 

8.  Use  fractions  in  lowest  terms  to  compare  line 

A with  B;TA  with  C;iB  with  C.y  . , . 

CaA  1 3 XvmM  B. 

9.  Use  mixed  numbers  to  compare  line  C with  B.a 
C with  A;  VB  with  A.  Bm)  listwnjU(uJ<maaiA. 


Watch  the  Signs 

Cumulative  review  of  A.,  S.,  M.,  D.  [W] 

Copy,  work,  and  check.  In  division  examples,  write  any 
remainder  with  R. 


1.  90)5^84' 


2.  82) $64. 78 


b 

c 

d 

e 

89 

31 

If 

T S0Jf¥f 

74)5,968 

X70 

-If 

±4| 

U30 

$0.49 

7T 

‘2 

(o/o 

9T3a 

A d>0 

5 6)  $89. 60 

X56 

-2* 

+7f 

mdm 

903 

*75 

61 

/6& 

2 

5 

ssojm 

89)48,967 

X 408 

— 5| 

+4  h 

k 

si 
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or  are  not  true  quotients;  multiplication  by  2-  or 
3-place  multipliers;  and  addition  and  subtraction 
of  mixed  numbers. 

Book  Lesson.  Ex.  1-9:  Oral  work.  Rows  1-3: 
Written  work. 

Differentiations  and  Extensions 

1.  More  capable  children  may  write  the  answers 
for  Ex.  1-9  at  the  top  of  the  page  in  the  text  before 
the  exercise  is  used  for  class  discussion.  These 
children  may  then  be  directed  to  draw  on  their 
paper  a 2-inch  line  labeled  line  D.  Next,  they  may 
draw  and  label  these  lines: 

Line  E to  be  \ as  long  as  D 

Line  F to  be  f as  long  as  D 

Line  G to  be  1^  times  as  long  as  D 

Line  H to  be  2\  times  as  long  as  D 

2.  All  children  may  estimate  the  quotients  and 
the  products  in  the  exercise  called  “Watch  the 
Signs”  before  the  exact  quotients  and  products 
are  found. 

To  estimate  a quotient,  pupils  may  tell  whether 
it  will  be  a 2-place  or  a 3-place  number  and  then 
tell  its  upper  and  lower  limits.  For  Ex.  la  in  the 
text,  the  quotient  will  be  between  60  and  70.  For 
Ex.  3a,  the  quotient  will  be  between  $5.00  and 
$6.00. 


3.  For 
following 

slower  learners , place 
easier  review  exercise: 

on  the 

board  the 

82)3^90 

40  X 73 

7.3 

• 4 

— 1^ 

A4 

6 1 
+ H 

32)27)80 

74)$39.22 

94  X $0.68 

9^ 

-21 

3f 
+ H 

52)4489 
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Pupil’s  Objectives:  (a)  To  review  relationships 
in  the  table  of  liquid  measures ; ( b ) to  gain  practice 
in  comparing  two  numbers  by  division;  (c)  to  im- 
prove skills  in  multiplying  and  dividing  whole  num- 
bers and  in  adding  and  subtracting  mixed  numbers. 

Background.  The  method  of  comparing  num- 
bers by  division  was  developed  in  Chapter  6.  To 
establish  clearer  understandings  and  to  prevent  for- 
getting, the  work  at  the  top  of  page  274  reviews 
comparing  by  division.  The  recurrent  exercise 
“Watch  the  Signs”  provides  for  a review  of  divi- 
sion with  2-place  divisors  when  trial  quotients  are 


Teaching  Pages  275  and  276 

Pupil’s  Objectives:  (a)  To  extend  concepts  of 
decimal  fractions  to  include  hundredths;  ( b ) to 
learn  to  read,  write,  and  analyze  decimal  fractions 
and  mixed  decimals  containing  hundredths. 

Background.  Experiences  are  provided  on  the 
concrete,  diagrammatic,  and  abstract  levels  which 
will  help  pupils  to  count  hundredths,  take  apart 
and  put  together  decimal  fractions,  and  to  com- 
pare the  values  of  decimal  fractions  and  mixed 
decimals.  As  pupils  engage  in  these  activities,  they 
will  need  careful  guidance  if  they  are  to  develop 
understandings  such  as  those  listed  in  the  first 
column  on  the  next  page. 
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a.  Decimal  fractions,  like  common  fractions,  provide 
information  as  to  the  number  of  equal  parts  in  the  frac- 
tion and  the  size  and  name  of  1 of  the  equal  parts. 

b.  In  a decimal  fraction,  the  number  written  at  the 
right  of  the  decimal  point  tells  the  number  of  equal 
parts  in  the  fraction.  This  number  is  the  same  as  the 
numerator  of  the  equivalent  common  fraction. 

c.  In  a decimal  fraction,  the  fractional  unit  is  indi- 
cated by  the  position  in  which  the  numerator  is  written. 
Each  position  to  the  right  of  the  decimal  point  repre- 
sents a different  fractional  unit.  These  fractional-unit 
values  are  related  to  each  other  in  the  same  way  the 
values  of  the  whole-number  places  are  related.  The 
fractional  unit  for  the  first  place  at  the  right  of  the  deci- 
mal point  is  one  tenth,  and  for  the  second  place  it  is 
one  hundredth.  As  we  go  to  the  right,  each  fractional 
unit  has  a value  one  tenth  the  value  of  the  one  on  its 
immediate  left. 

In  0.7,  the  fraction  has  7 equal  parts.  Since  the 
7 is  written  in  the  first  position  at  the  right  of  the 
decimal  point,  the  fractional  unit  is  one  tenth.  The 
fraction  0.7  means  7 times  one  tenth,  or  seven 
tenths. 

In  0.07,  the  fraction  has  7 equal  parts  also,  but 
7 is  written  in  the  second  place  at  the  right  of  the 
decimal  point,  so  the  fractional  unit  is  one  hun- 
dredth. 0.07  means  7 times  one  hundredth,  or 
seven  hundredths. 

The  decimal  fraction  0.57  means  5 tenths  plus 
7 hundredths.  When  it  is  changed  to  like-fractions, 
we  have  50  hundredths  plus  7 hundredths,  or  57 
hundredths.  The  short  way  to  read  a decimal  frac- 
tion is  to  read  the  numerator  and  obtain  the  frac- 
tional unit  from  the  name  of  the  last  place  to  the 
right  of  the  decimal  point. 

Pupils  need  to  understand  that  regardless  of  the 
number  of  places  at  the  right  of  the  decimal  point, 
the  value  of  the  decimal  fraction  is  less  than  one 
whole. 

Teacher’s  Preparation.  Provide  the  materials 
described  under  Differentiations  and  Extensions. 

Book  Lesson  (page  275).  Ex.  1-4:  Oral  work. 
Ex.  5:  Written  work. 

Book  Lesson  (page  276).  Ex.  1-4:  Oral  work. 
Ex.  6-10:  Written  work. 

Differentiations  and  Extensions 

1.  All  children  will  profit  from  coloring  parts  of 
squares  divided  into  100  equal  parts.  From  graph 
paper  with  -|-inch  divisions  cut  large  squares  like 
those  pictured  on  page  276.  Each  of  these  large 


lz  , or  0.1  — , or  0.01 

10  100 


Hundredths  as  Decimals 

Equal  common  and  decimal  fractions  [O] 

1.  Squares  A,  B,  and  C,  above,  are  equal  in  size. 

A = 1 whole;  B = and  C = 

2.  D = -jL  of  B,  or  0f  q jn  decimals,  D = 0.1,  or  0.10 

3.  E = ytg  of  C,  or  0.01.  Which  is  the  decimal  fraction  10.01 


4.  Explain  these  ways  to  find  the  sum  of  A + D + E: 
With  fractions:  1 + * + jh  = 1 + M + ihu  = lyrfo 
With  decimals:  1 + 0.1  + 0.01  = 1.00  + 0.10  + 0.01  = 1.11 


5.  Copy  and  finish  tables  F and  G below. 


[W] 
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squares  may  be  considered  as  one  whole  unit  made 
up  of  100  hundredths. 

Distribute  these  divided  squares  to  pupils  and 
have  them  paste  them  in  their  notebooks  after  they 
have  lettered  from  a-j  as  shown  below.  Then 
assign  the  exercise  given  on  the  next  page. 


1 whole  = 
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Reading  and  Writing  Hundredths 

Equal  common  and  decimal  fractions  [O] 

1.  In  square  A,  what  part  is  dotted  P/^red  ?/oogray  ?!§white  ?Js 


2.  Why  is  it  correct  to 
use  all  these  ways  to  tell  the 
red  part  of  square  A? 


HKP  01  LOO  T 100’  0r  To  "F  100 
0.16,  or  0.10  + 0.06,  or  0.1  + 0.06 


3.  How  is  each  of  these  parts  of  square  B shown? 
0.06<&m±^ 0.20  + 0.04^  0.10  + (hO^ 

4.  One  whole  square  the  size  of  B plus  the  white  part  of 

square  B = 1 + = ly^,  or  1.00  + 0.55  = 1.55 

[W] 

5.  Write  a common  fraction  and  a decimal  fraction  to  tell 

what  part  of  square  C is  dotted;  vred;vgray;  vwhite.v 
m,  0.09; m,  O.H;m,  0.31;  m,  0.0-3 

Write  these  numbers  as  decimals: 


abed  e f 

6.  0.3  to  0.7  Teh?  0.00  tSqO.27  t§o  0.89  ttgO.99 

7.  l-j%/?  ^lbo  2.0!  5t%o£.0K  ^tto-3-71  17^/7./  20 Y^20.b9 

Write  these  decimals  as  common  fractions  or  mixed  numbers: 

8.  0.5 /o  0.05 /i  0.30  fob  0.62  $5  0.76  loo  0.01/05 

9.  1.9 1®  2.3  2m  2.03  2m  4.17  Vm  8.99  2ms  5.065%o 

10.  Arrange  the  numbers  in  row  8 from  smallest  to  largest. 

Do  the  same  in  row  9.  Helper:  Change  the  tenths  to  hundredths 
so  that  all  decimals  will  show  hundredths.^  0.01, 0.05,0.30, 0.5,  Obi, OJG 

3 >■%  2.03, 23,4.17,  5.0b,  S39 

© Extra  Practice.  Work  Set  112. 
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In  row  a , color  4 squares  blue.  Write  a common 
fraction  and  a decimal  fraction  to  indicate  the  part  of 
the  whole  that  you  colored  blue. 

In  row  b,  color  10  squares  red.  Express  the  part  of 
the  whole  that  is  colored  red  decimally  in  two  ways 
and  fractionally  in  two  ways. 

In  rows  c and  d,  color  enough  squares  green  to  show 
that  0.13  = 0.1  + 0.03.  Now  write  this  addition  ex- 
ample with  common  fractions. 

In  rows  e,  /,  and  g , shade  enough  squares  yellow  to 
show  that  = to  + too*  Write  this  addition  with 
decimal  fractions. 

In  rows  h,  i,  and  j,  shade  enough  squares  black  to 
show  that  0.3  = 0.30.  Write  these  numbers  with  com- 
mon fractions. 

Show  in  two  ways  the  part  of  the  large  square  that 
has  not  been  colored  and  the  total  amount  that  has  been 
colored. 


2.  Slower  learners  who  need  to  count  hundredths 
on  the  concrete  level  may  use  the  chart  of  1 00  cents 
described  for  use  with  text  page  273.  If  such  a 
chart  was  not  made,  use  three  squares  of  colored 
paper  10  inches  on  a side.  Cut  a red  square  into 
100  square  inches  and  consider  each  square  inch 
as  one  hundredth  of  the  large  square.  Cut  a green 
square  into  10  strips  each  10  inches  long  and  con- 
sider each  strip  as  one  tenth  of  the  large  10-inch 
square.  Leave  the  third  large  square  uncut  to  use 
as  a point  of  reference  for  tenths  and  hundredths. 
The  three  squares  will  then  resemble  those  pic- 
tured at  the  top  of  page  275  in  the  text. 

As  pupils  count  hundredths  on  page  275,  box  F, 
they  may  pick  up  red  squares  and  when  10  hun- 
dredths are  accumulated,  exchange  them  for  a one- 
tenth  strip,  or  one  green  strip  may  be  superimposed 
over  the  10  red  squares  to  show  the  equivalence  of 

(0-1)  and  r^-  (0.10).  In  the  second  column  in 
box  F,  the  counting  of  hundredths  continues  until 
20  hundredths  are  accumulated.  These  may  be 
shown  as  equal  to  2 green  strips  (2  tenths). 

Colored  squares  of  flannel  about  20  inches 
square  may  be  cut  in  a manner  similar  to  that 
described  above  and  used  on  the  flannel  board  for 
counting  by  tenths  and  hundredths. 

3.  Slower  learners  may  be  given  experiences  in 
building  mixed  decimals  concretely  in  much  the 
same  way  whole  numbers  were  built  in  Grades  1 
and  2.  Label  boxes  as  shown  below' and  place  in 
them  appropriate  squares  or  strips  from  the  ma- 
terials described  above. 


^ , 



7 

Ones 

Tenths 

Hundredths 

/ 

To  build  the  number  1.24,  pupils  would  let 

1 large  square  represent  1 unit,  2 strips  represent 

2 tenths,  and  4 small  squares  represent  4 hun- 
dredths. Pupils  should  realize  that  1.24  could  also 
be  built  by  using  1 whole  unit  and  24  of  the  small 
squares  (hundredths).  The  way  the  decimal  frac- 
tion is  read  corresponds  to  the  latter  way  of  build- 
ing it. 

On  the  board,  show  the  component  parts  of  1.24 
using  all  of  the  ways  of  recording  given  below. 

a.  1.24  = 1.00  + 0.2  + 0.04 

b.  1.24  = 1.00  + 0.20  + 0.04 

C.  li^  = 1 + i%  + TWO 
d . li%^  = 1 + 1^0  + TW 


276 


Note.  A supply  of  inexpensive  materials  for  use  in 
teaching  tenths  and  hundredths  may  be  obtained  by 
cutting  10-inch  squares  of  tough  wrapping  paper  and 
using  a wide  stitch  on  the  sewing  machine  to  make 
performations  that  will  divide  the  squares  into  tenths 
or  hundredths. 

To  build  the  mixed  decimal  1.36,  pupils  would  use 
1 whole  square  to  represent  the  whole-number  part; 
then  they  would  tear  off  3 strips  to  represent  3 tenths 
and  6 small  squares  to  represent  6 hundredths,  as 
shown  in  the  picture  at  the  right. 


1.36  = 1 whole +3  tenths +6  hundredths, 
or  1 + 0.3  + 0.06 


4.  Assign  Extra  Practice  Set  112  as  needed. 


rs  0.9 


f 

lilTo  1.03 


g 

2*2.5 


Write  these  numbers  as  decimals. 

a be  d 

1.  * o.l  T fa  0.06  2*  2.1  3*  3.8 

2.  jU  0.08  tin)  0.17  1*  1.8  M 0.69  2*^  2.14  1*  1.3 

Write  these  decimals  as  common  fractions  or  mixed  numbers. 

3.  0.7 tk  0.07^  0.11^  1.1  li  0.54^(15)3.43^(31)  2.102^ 


Set  112.  Equal  common  and  decimal  fractic 


*0.4 


i Vo  0.99  2.  no  2.07 


10 


7-757^  (7|) 


*■  o.oejfs^)  0.6jg(§)  0.42^(15)  4.24^(45)0.79^  9.789^(9|§)  3.083t|o(3^)  2.222^(2M 


i 

I 
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Adding  and  Subtracting  Decimals 

Hundredths;  carrying  and  borrowing  [O] 

The  examples  in  the  box  are  about  square  A on  page  276. 
Explain  each  example.  Then  on  the  board,  work  similar  exam- 
ples for  squares  B and  C on  page  276. 


Examples  about  square  A on  page  276 


dotted 

4 

100 

0.04 

whole 

olo 

o|o 

1.00 

red 

Too 

0.16 

not  white 

40  _ 40 

100  “ 100 

-0.40 

gray 

not  white 

_40_ 

100 

+0.20 

0.40 

white 

0.60 

Check  each  answer  in  row  1.  Which  examples  are  wrong? 
Work  Ex.  la  on  the  board  using  common  fractions. 


a 

b 

c 

d 

e 

f 

5.09 

0.81 

7.58 

16.24 

20.07 

18.00 

+7.08 

7.45 

3.57 

-9.36 

-8.40 

-14.96 

12.17 

'/2m 

+9.62 

17.88 

+8.58 

19.73 

5 86 

(o  .99 

11.67 

3.04 

When 

we  add 

or  subtract 

decimals, 

tenths 

are 

written  under  tenths,  hundredths  under  hundredths, 
and  so  on.  This  means  that  the  decimal  points  are  in  a 
straight  line. 


Copy  the  following  and  add  or  subtract: 


[W] 


2. 


8.7 

3.95 

45.3 

8.15 

5.02 

15.89 

5.4 

0.87 

-9.7 

-0.56 

-1.78 

36.92 

+0.9 

+2.59 

355 

7.59 

3.29 

+7.86 

/5.0 

7M 

6 0.(o7 

!.8  + 6.7  + 18.9  + 2.1  33.5 

6.  38.1 

- 17.9  20.2 

3.  5. 

4.  18.75  + 3.47  + 0.89  + 3.50  26.6/ 

5.  6.00  + 4.08  + 15.78  + 19.46  # 5.32 


7.  20.14  - S. 56/7.59 

8.  32.00  - 14.37/765 


© Extra  Practice.  Work  Set  113. 
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|-  it  rr -f  -r  r r r |~  it  i ■ i -r  vr  ri  t -p- v ]•  n ~f -r  t ry  vt  r i 

o 0.1  0.2  0.3 


TTjrrrrr 

0.4  0.5 


^|TTr^friji'rrrrm~|^fi'i 


ftrtiTmrii" 

0.6  0.7  0.8 


Tenths  and  Hundredths  on  a Number  Line 


Another  way  of  thinking  about  tenths  and  hundredths  is 
use  a number  line,  like  the  one  above. 


1.  What  do  the  large  divisions  on  the  line  show  What  do 
small  divisions  show 


2.  On  the  number  line  above,  put  your  finger  at  zero  ( 
Move  your  finger  toward  the  right  to  0.3.  Move  2 tenths  farth 
to  the  right.  Where  is  your  finger?  afi0.5 

3.  You  have  been  adding  0.3  + 0.2  on  a number  line.  W1 
is  the  sum  ? 0.5 


4.  Now  on  the  number  line,  put  your  finger  at  0.7.  Why  m 
you  think  of  this  as  0.70?  Move  your  finger  15  hundredths 
the  left.  Where  is  your  finger  now?^^^^W^/25iZ^/ 

5.  You  have  been  subtracting  hundredths  on  a number  lii 
What  is  the  remainder?  0.70  — 0.15  = 0.55 


Copy  and  add  or  subtract  in  each  of  the  following  exampl 
Check  your  answer  by  moving  your  finger  either  to  the  right 
to  the  left  along  the  number  line. 

a b c 

0.44  + 0.15  = 0.59 
0.26  + 0.37  = O.(o3 
0.39  + 0.46  = 0.96 
0.17  + 0.65  = 0.92 
0.53  + 0.38  = 0.9/ 


6.  0.5  + 0.5  = 7.0 

7.  0.2  + 0.7  = 0.9 

8.  0.4  + 0.5  = 0.9 

9.  0.3  + 0.5  = 0.9 
10.  0.1  + 0.7  = 0.9 


0.9  - 0.6  = 0. 
0.7  - 0.4  = 0. 
0.83  - 0.25  = 
0.68  - 0.37  = 
0.92  - 0.45  = 
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Teaching  Pages  277 , 278,  and  279 

Pupil’s  Objectives:  (a)  To  learn  how  to  add 
and  subtract  hundredths  written  as  decimal  frac- 
tions ; (6)  to  relate  these  procedures  to  the  common- 
fraction  way  of  adding  and  subtracting  hun- 
dredths; (c)  to  gain  increased  understanding  of 
the  relationships  between  decimal-fraction  notation 
and  whole-number  notation. 

Background.  In  studying  whole-number  nota- 
tion, pupils  discovered  that  whole  numbers  of  any 
size  may  be  formed  by  filling  more  and  more  places 


at  the  left  of  one’s  place  (389,745,216).  Pupils 
learned  that  there  is  a fixed  relationship  between 
the  positions  in  a whole  number  such  that  each 
position  has  a value  10  times  the  one  at  its  imme- 
diate right  or  one  tenth  the  value  of  the  position 
at  its  immediate  left. 

Now  pupils  find  that  when  a decimal  point  is 
written  at  the  right  of  one’s  place  and  positions 
after  the  decimal  point  are  filled  with  digits,  we 
have  a way  of  representing  fractions  whose  frac- 
tional units  are  related  to  each  other  in  the  same 
way  that  whole-number  values  are  related. 
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Place  Value  in  Mixed  Decimals 

[O] 

On  page  1 of  this  book,  you  studied  a chart  showing  the 
place  value  and  the  meaning  of  each 
figure  in  a whole  number.  When  a 
chart  is  extended  to  the  right  of  one’s 
place,  it  shows  a decimal  fraction  too. 

1.  Tell  the  place  value  of  each  fig- 
ure in  572.86,  as  shown  in  box  A. 

2.  Tell  the  meaning  of  each  figure 
in  572.86,  as  shown  by  box  B. 

3.  What  separates  the  whole  num- 
ber from  the  decimal  fraction 

4.  Tell  the  meaning  of  each  figure 
in  a.  485.62;  b.  329.7;  c.  146.38. 


Working  with  Mixed  Decimals 


A 

73  | 

3 g C 

X H O 

5 7 2. 

OO  Tenth ' 

0\  Hundredth  - - 

B 

5 X 100 

= 500 

7X  10 

= 70 

2 X 1 

= 2 

8 X 0.1 

= 0.8 

6 X 0.01 

= 0.06 

The  sum 

= 572.86 

A. 

andS.  [W] 

Add  or 

subtract  as  the  sign  tells  you. 

a 

b 

c 

d 

e 

f 

L.  1.5 

$8.46 

$0.98 

20.3 

1.4 

$8.69 

+2.4 

+0.67 

+0.75 

-5.6 

-0.9 

-7.04 

+'+7J 

?Z7 J 

~7W7 

*7.65 

\.  $4.02 

9.5 

50.5 

$0.44 

81.7 

$6.53 

-3.06 

+0.8 

-0.7 

+0.99 

-42.0 

+9.98 

*0.96 

JO.  3 

$7.93 

37.1 

*76.5/ 

\.  73.4 

$9.00 

6.4 

$4.15 

0.9 

$0.98 

-43.6 

-6.98 

+8.7 

-2.38 

+7.8 

-0.29 

29.  X 

*2.02 

tsm 

*/.  77 

8.7 

*0.69 

L $7.50 

23.9 

$9.56 

$0.14 

$1.05 

20.5 

§ +3.79 

+2.6 

-8.59 

+6.88 

-0.06 

+75.3 

*//.29 

2(o.S 

*0.97 

TW 

*0.97 

~95J 

. 82.7 

$0.09 

73.0 

2.0 

$3.57 

16.3 

+27.6 

+0.43 

-55.4 

-0.7 

-1.52 

-10.8 

1/0.3 

* 0.62 

77.  (o 

A3 

* 2.05 

— 
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From  the  diagram  in  box  A,  page  279  in  the  text, 
pupils  should  gain  the  concept  that  one’s  place  is 
the  center  of  the  number  system;  that  the  first 
place  at  the  left  of  one’s  place  represents  10  ones 
while  the  first  place  at  the  right  represents  of 
one;  and  that  the  second  place  at  the  left  of  one’s 
place  represents  100  ones  while  the  second  place  at 
the  right  represents  yp  of  one.  More  capable  pu- 
pils will  be  able  to  continue  the  progression  to  the 
left  and  also  to  the  right  of  one’s  place,  but  it  should 
be  noted  that  3-place  decimals  (thousandths)  are 
postponed  until  Grade  6. 


Book  Lesson  (page  277).  Row  1:  Oral  work. 
Ex.  2-8:  Written  work. 

Book  Lesson  (page  278).  Ex.  1-5:  Oral  work. 
Rows  6-10:  Written  work. 

Book  Lesson  (page  279,  top).  Ex.  1-4:  Oral 
work. 

Book  Lesson  (page  279,  bottom).  Rows  1-5: 
Written  work. 

Differentiations  and  Extensions 

1 . Provide  experiences  for  all  children  in  round- 
ing 2-place  decimals  to  the  nearest  whole  number 
and  to  the  nearest  tenth.  For  this  purpose,  utilize 
the  number  line  on  page  278  in  the  text,  or  use  the 
decimal  scale  divided  into  hundredths  which  was 
described  on  page  270  in  the  Manual. 

Place  on  the  board  the  numbers  below.  Direct 
pupils  to  round  numbers  in  row  a to  the  nearest 
whole  number  and  those  in  row  b first  to  the  nearest 
tenth  and  then  to  the  nearest  whole  number. 

a.  3.7  0.9  1.6  4.2  5.8  7.4 

b.  1.19  3.08  7.95  4.18  6.10  8.39 

2.  More  capable  children  may  find  the  amount 
that  must  be  added  to  each  number  in  rows  a and 
b,  above,  to  make  the  next  larger  whole  number. 
For  Ex.  la,  pupils  would  write  3.7  + n = 4.0. 
n = 0.3 

3.  After  the  work  on  page  277,  assign  Extra 
Practice  Set  113  as  needed. 


Set  113.  Addition  and  subtraction  of  decimals 

a 

b 

c 

d 

e 

f 

1.  15.0 

2.45 

9.03 

7.10 

20.0 

17.3 

- 9.7 

- 1.18 

- 0.76 

- 6.54 

- 9.1 

- 16.8 

5.3 

1.27 

8.27 

0.56 

10.9 

0.5 

2.  8.5 

28.9 

58.75 

7.46 

6.8 

1.17 

1.9 

1.3 

2.98 

8.97 

48.7 

0.35 

+ 4.7 

+ 0.7 

+ 0.67 

+ 3.85 

+ 5.9 

+ 3.86 

15.1 

30.9 

62.40 

20.28 

61.4 

5.38 

NOTES 
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A Trip  to  Niagara  Falls 

A.  andS.;  tenths  and  hundredths  [W] 

1.  Before  Harold  and  his  family  started  for  Niagara  Falls, 
Harold’s  father  bought  gasoline.  Since  the  20-gallon  tank  took 
9.6  gal.,  how  much  gasoline  was  already  in  the  tank 1 1 

2.  On  the  way  they  stopped  twice  to  have  the  gasoline  tank 
filled.  At  the  first  stop,  it  took  14.7  gal.  and  at  the  ne3a,  F^6  gal. 
How  many  gallons  did  they  buy  at  the  two  stops? 

3.  When  the  family  reached  Niagara  Falls,  the 
marker  showed  that  the  gasoline  tank  was  half  full. 

Harold  figured  that  they  had  used  gallons  of 
gasoline  for  the  trip. 

4.  Harold  figured  that  their  car  averaged  15.2  miles  per  gallon 
of  gasoline  on  the  trip  to  Niagara  Falls.  On  their  trip  the  year 
before,  their  old  car  had  averaged  only  12.5  miles  per  gallon. 
How  many  more  miles  per  gallon  did  the  new  car  average  than 
the  old  one  ? 2. 7/ffw. 

5.  A farmer  told  Harold’s  father  that  his  corn  crop  averaged 
63.75  bushels  per  acre  the  year  before  and  that  he  expected  this 
year’s  average  to  be  65  bushels  per  acre.  How  many  more 
bushels  per  acre  did  the  farmer  expect  this  year  than  last  yea^?v. 

6.  The  rainfall  was  3.1  in.,  or  0.2  in.  above  the  normal  for 
the  month.  What  was  the  normal  for  the  month 


Which  Answer  Must  Be  Wrong? 

Problems  using  decimals  [O 

Tell  which  answers  must  be  wrong  and  why.  Do  not  solve 


L One  day  when  Sally  was  ill,  her  temperature  was 


1 .4  degrees  above  the  normal  body  temperature  of  98.6° 
shown  on  the  thermometer  at  the  right.  What  was 
Sally’s  temperature  that  day? 

99.2° 


*97.0° 


|100.0°) 

2.  At  the  factory  where  Sally’s  father  works,  the 
wages  were  raised  17<£  an  hour.  What  is  the  new  hourly 


wage  of  a man  who  had  been  paid  $1.85  an  hour? 

$2.12  $1.68X  |2d)2] 


3.  Tom’s  uncle  lives  10.5  miles  from  the  factory 
where  he  works.  When  the  new  highway  is  opened,  it 
will  save  him  0.8  mi.  each  way.  How  far  will  the 
roun<; 

KMV  / O.S  

17.0  mi. 


trip  be  then? 

leMxharv  70.5 

9.7  mi.  X 


|19.4  mi.) 


4.  When  Marge  and  her  mother  left  home,  the  speedometer 
registered  1,052.6  mi.  When  they  arrived  at  the  store,  it  registered 
L061.5.  How  many  miles  had  they  driven? 

89  mi.  x 


$.9  mi.)  9.8  mi 

5.  Fred’s  time  for  the  100-yard  dash  was  10.8  seconds;  Jim’s 
time  was  12.1  seconds.  How  many  seconds  less  time  did  it  take 
Fred  than  Jim  to  run  100  yards? 

1.9  sec. 


L3 


22.9  sec. 


6.  During  the  heavy  spring  rains,  a river  rose  1.9  ft.  on 
Monday,  2.7  ft.  on  Tuesday,  and  1.4  ft.  on  Wednesday.  What 
was  the  average  number  of  feet  the  river  rose  per  day? 


1.9  ft. 


Now  go  back  and  solve  problems  1 to  6.  (Cbnuvefo  riteled*  ahn 


280 
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Teaching  Pages  280  and  281 

Pupil’s  Objective:  To  gain  increased  under- 
standing of  decimal  fractions  by  using  them  in  the 
solution  of  problems. 

Background.  From  the  bulletin-board  exhibit 
and  table  display  suggested  earlier  in  this  unit  of 
work,  pupils  will  have  become  acquainted  with  the 
social  uses  of  decimal  fractions  which  are  included 
in  the  sets  of  word  problems  on  pages  280  and 
281.  Consequently,  these  problems  should  not  be 
difficult. 


Book  Lesson  (page  280).  Ex.  1-6:  Written 
work. 

Book  Lesson  (page  281).  Ex.  1-6:  Oral  work. 
Bottom  of  page:  Written  work. 

Differentiations  and  Extensions 

1.  More  capable  pupils  may  use  news  reports 
about  sports  events  to  formulate  problems  dealing 
with  decimals. 

2.  Let  pupils  make  and  work  another  set  of 
problems  by  substituting  different  numbers  in  the 
problems  given  in  the  text. 
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Finding  the  Area  of  a Rectangle 

Meaning  of  square  foot  [O] 

“Dad  and  I certainly  laid  a lot  of  tiles  for  the  floor  of  our 
new  porch,”  said  Dan. 

“How  many  were  there?”  asked  Jim. 

“I  don’t  know,  but  let’s  figure,”  said  Dan.  “The  tiles  are 
squares  1 foot  on  a side.  The  porch  is  12  ft.  long  by  10  ft.  wide.” 

“Well,”  said  Jim,  “if  the  length  is  12  feet,  you  used  12  tiles 
[for  1 row;  24  for  2 rows;  36  for  3 rows.” 

“Counting  by  12’s  is  too  slow,”  interrupted  Dan.  “The 
(width  is  10  feet,  so  in  all  we  needed  10  rows  of  12  tiles  each, 
i 10  X 12  = 120,  so  we  laid  120  tiles.” 

1.  Do  you  agree  with  Dan -^Explain. 

2.  Draw  a square  on  the  board  1 foot  on  a side.  This  is  a 
square  foot.  Each  tile  covered  1 square  foot  of  surface. 

13.  Cut  a square  of  paper  1 foot  on  a side.  The  floor  took  120 
tiles  the  size  of  your  square  foot  of  paper.  The  floor  contains 
jl20  square  feet  (sq.  ft.)  of  surface,  so  its  area  is  120  sq.  ft. 

1 square  foot  (sq.  ft.)  is  a unit  of  measure  for  surface, 
or  area. 


Meaning  of  square  inch 

5.  On  the  board,  draw  a rectangle  9 in.  long  by  4 in.  wide. 
Then  draw  lines  from  side  to  side  an  inch  apart  along  the  length 
and  also  along  the  width  of  it.  This  will  mark  the  rectangle  off 
into  square  inches.  Shade  1 square  inch  (sq.  in.). 


6.  How  many  square  inches  are  there  in  the  rectangle 
Ted  said,  “9  square  inches  along  the 
length,  multiplied  by  4,  the  number  of 
rows,  equals  36  square  inches.”  Do  you 


The  area  of  a rectangle  is  found  by  multiplying  the 
number  of  square  units  in  one  row  of  the  length  by  the 
number  of  rows  in  the  width. 

[W] 

7.  Cut  a square  of  paper  1 inch  on  a side.  To  test  your 

square  inch,  lay  it  over  the  one  at  the  right. 

ilAty.A/ru. 

8.  Draw  a rectangle  3"  wide  by  4"  long  and 
another  one  4"  by^'^f^Use  Ted’s  way  to  find 


the  area  of  each  rectangle  in  square  inches. 

9.  Check  your  answers  for  Ex.  8 by  mark 
ing  your  rectangles  off  into  square  inches. 

10.  Jim  varnished  his  bedroom  floor.  It  is  10  ft.  by  14  ft. 
How  many  square  feet  of  floor  did  he  varnish 

11.  Mary  waxed  the  floor  of  a kitchen  9 ft.  by  12  ft.  How 
many  square  feet  of  floor  did  she  wax 

12.  Fred’s  front  lawn  is  30  ft.  by  50  ft.  The  back  lawn  is 
50  ft.  by  60  ft.  How  many  square  feet  does  Fred  have  to  mo 

13.  Find  the  number  of  square  inches  in  a rectangle 
a.  14"  by  20 b.  18"  by  24 " \if-324f.yuro.  c.  25"  by 


4.  Draw  on  the  board  a rectangle  3 ft.  long  and  2 ft.  wide. 
Then  draw  lines  to  divide  the  rectangle  into  square  feet. 


14.  Find  the  number  of  square  feet  in  a rectangle 

a.  45'  by  60 '\2, "100 Ay.  ft.  b.  75'  by  95 'A, 125  c. 


85'  by  vi)90 


■282- 
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Teaching  Pages  282  and  283 

Pupil’s  Objectives:  (a)  To  develop  concepts 
related  to  area  and  to  the  square  units  used  in 
measuring  areas;  ( b ) to  learn  how  to  find  areas  of 
rectangles  in  square  inches  and  in  square  feet. 

Background.  The  introduction  of  a new  kind 
of  unit— the  square  unit  for  measuring  surfaces  or 
areas — provides  an  opportunity  to  review  the  basic 
idea  of  a standard  measurement  unit  for  length, 
weight,  liquids,  time,  etc.  Pupils  should  under- 
stand that  we  use  a unit  of  area  (square  inch,  square 


foot)  to  measure  areas  just  as  we  use  a unit  of 
length  (inch,  foot,  yard)  to  measure  lengths,  or  as 
we  use  a unit  of  weight  (ounce,  pound,  ton)  to 
measure  weights. 

Book  Lesson.  Ex.  1-6:  Oral  work.  Ex.  7-14: 
Written  work. 

Differentiations  and  Extensions 

1.  All  children  will  profit  by  measuring  and  cut- 
ting squares  of  paper  1 foot  on  a side  and  using 
them  to  cover  the  surface  of  a table  or  the  area  en- 
closed by  a space  marked  out  on  the  chalkboard. 
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On  the  floor  mark  off  spaces  6 ft.  by  2 ft.  and 
3 ft.  by  4 ft.  Have  pupils  find  the  areas  by  mark- 
ing them  off  into  square  feet.  Pupils  will  see  why 
the  areas  are  the  same  although  the  rectangles  have 
different  dimensions. 

2.  For  slower  learners,  5" 

cut  rectangular  pieces 
5"  by  3"  and  4"  by  3". 

Let  pupils  cover  each  3" 

rectangular  piece  with  — *— 

square  inches  to  find 
the  area.  Provide  care- 
ful guidance  in  this  activity  so  that  pupils  first  lay 
square  inches  along  the  length,  as  above.  Help 
them  to  generalize  as  follows: 

a.  The  number  of  inches  in  the  length  tells  how 
many  square  inches  are  needed  for  1 row. 

b.  The  number  of  inches  in  the  width  tells  how 
many  rows  are  needed. 

c.  We  can  multiply  instead  of  counting  square  units 
to  find  areas. 


Using  Square  Measure  in  Problems 

Meaning  of  square  yard;  changing  to  another  unit  of  measure  [O 

“This  would  be  a good  time  to  buy  new  linoleum  for  th< 
playroom  floor,”  said  Tom’s  mother.  “It  is  on  salt 

1.  In  what  unit  of  measure  is  linoleum  sold  at 

2.  Draw  a square  1 yard  long  and  1 yard  wide  on  large  paper 
How  much  would  enough  linoleum  to  cover  this  square  yard  cos 
at  White’s  Hardware??.?. 95 

3.  Divide  the  square  yard  into  square 
feet,  as  at  the  right. 

4.  From  wrapping  paper  cut  enough 
1-foot  squares  to  cover  the  square  yard. 


now.” 


Teaching  Pages  284  and  285 


1 square  yard  (sq.  yd.)  equals  9 sq.  ft. 


Pupil’s  Objectives:  (a)  To  extend  understand- 
ings of  surface  measures  to  include  square  yards; 
( b ) to  learn  how  to  change  from  one  unit  to  an- 
other in  the  table  of  square  measure ; (c)  to  become 
acquainted  with  life  situations  in  which  square 
measures  are  used;  ( d ) to  obtain  practice  in  find- 
ing both  approximate  and  exact  answers  for  whole- 
number  examples  in  the  four  basic  processes. 

Teacher’s  Preparation.  Cut  a square  yard  from 
paper,  cloth,  or  plastic.  Mark  it  off  into  9 square 
feet;  then  mark  off  1 square  foot  into  144  square 
inches,  as  shown  below.  Color  1 square  inch. 


5.  Tom  said,  “Our  playroom  is  18  ft.  by  15  ft.  so  it  will  take 
270  sq.  ft.  of  linoleum  to  cover  the  floor.”  Was  he  right ?|&* 

6.  “Before  finding  the  cost,  you  must  change  270  sq.  ft.  t( 
square  yards,”  said  Tom’s  mother.  “Can  you  do  this?” 

7.  Tom  thought,  “9  sq.  ft.  = 1 sq.  yd.  There  are  as  man) 

square  yards  in  270  sq.  ft.  as  there  are  9’s  in  270.”  Then  hov 
many  square  yards  of  linoleum  were  needed?  270  9 =30 

8.  At  $2.95  a square  yard,  find  the  cost  of  the  lirioleum.W. 

9.  How  many  square  yards  in  180  sq.  ft .120  in  360  sq.  ft.i 

10.  How  many  square  feet  in  5 sq.  yd.  }¥5 5 X 9 sq.  ft.  =# 

284 

Keep  this  learning  aid  on  display  for  quick  ref- 
erence when  pupils  have  difficulty  in  visualizing 
the  relationships  in  the  table  of  square  measure. 

Background.  Some  pupils  may  need  first-hand 
measurement  experiences  with  foot  rules  and  yard- 
sticks to  establish  understandings  of  the  relation- 
ships within  the  table  of  linear  measure  before  they 
attempt  to  change  from  one  unit  to  another  in  the 
table  of  square  measure. 

Book  Lesson  (pages  284  and  285,  top).  Ex.  1- 

11:  Oral  work.  Ex.  12-16:  Written  work. 
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11.  Jim’s  father  bought  linoleum  at  White’s  Hardware  sale 
r a room  36  ft.  by  24  ft.  How  many  square  yards  did  he  buy?% 
splain  the  two  ways  of  working  shown  in  the  box. 


1st  way 

! 9 sq.  ft.  = 1 sq.  yd. 

2d  way  ; 3 ft. 

= 1 yd. 

36  sq.  ft. 

96  (sq.  yd.) 

(Length)  36  ft.  = 

12  yd. 

* X24 
■ 144 

9)864 

81 

(Width)  24  ft.  = 

8 yd. 

72 

”54 

54 

12  sq.  yd. 

864  sq.  ft. 

X8 

96  sq.  yd. 

[W] 

12.  At  $2.95  a square  yard,  how  much  did  Jim’s  father  pay 
r 96  sq.  yd.  of  linoleum  ?£?£?.  20 

13.  Mr.  King  put  plastic  tiles  on  a space  8 ft.  by  3 ft.  on  one 
:chen  wall  and  a space  12  ft.  by  4 ft.  on  another  wall.  At  18<£ 
square  foot,  how  much  did  Mr.  King’s  tile  cost ‘>$12.9 (o 

\ 14.  What  will  carpeting  for  a room  12  ft.  by  21  ft.  cost  at 
.75  a square  yard?^24(f 

15.  Bob’s  skating  rink  is  24  ft.  by  36  ft.  and  Fred’s  is  21  ft. 
39  ft.  Find  the  area  of  each  in  square  feet:  in  square  yards.y 


16.  Which  boy’s  skating  rink  is  larger?  How  much  larger? 

|tid  the  difference  in  size  in  square  feet  and  in  square  yards.^z^ 

Watch  the  Signs 

A.,  S.,  M.,  D.  [W] 

Write  your  work.  In  division,  write  any  remainder  with  R. 

f 

x $ /.  Q4 

87)$90.48 

, 45 

58)3)654 


a 

b 

C 

d 

e 

, £/ ?/ 

56)449 

$7.32 

49.6 

89 

40.2 

X8 

+54.8 

X36 

-9.6 

26 

704.4 

3,204 

30.6 

34)884 

8i 

$90.70 

690 

4f 

-5| 

-43.95 

X204 

+5| 

*¥(>.75 

740,760 

/+T 
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Book  Lesson  (page  285,  bottom).  Rows  1 and 
2:  Written  work. 

Differentiations  and  Extensions 

1.  All  children  may  work  in  pairs  in  measuring 
lengths  and  widths  of  Some  of  the  rectangular  sur- 
faces in  the  classroom.  Surfaces  such  as  the  fol- 
lowing may  be  measured:  floor  of  classroom;  top 
of  teacher’s  desk;  top  of  pupil’s  desk;  bulletin 
board ; section  of  chalkboard ; cover  of  large  dic- 
tionary; cover  of  arithmetic  book;  window  pane; 
desk  blotter  or  desk  pad;  posters  and  pictures. 


Record  the  dimensions  on  the  board  in  tabular 
form  as  suggested  below.  In  column  B,  record  the 
exact  measurements ; in  column  C,  round  measure- 
ments in  inches  to  the  nearest  whole  inch  and  meas- 
urements in  feet  to  the  nearest  whole  foot.  This 
will  eliminate  mixed-number  multipliers  when  pu- 
pils do  the  computation  necessary  for  finding  the 
areas. 


A 

B 

c 

D 

What  we 
measured 

Exact 

measure- 

ments 

Rounded 

numbers 

Areas 

Classroom  floor 

length 

35  ft.  2 in. 

35  ft. 

1,015  sq.  ft. 

width 

Top  of  teach- 
er’s desk 
length 
width 

28  ft.  9 in. 

29  ft. 

1 12^  sq.  yd. 

2.  More  capable  children  may  find  the  dimensions 
of  the  kitchen  in  their  home  and  then  compute  the 
cost  of  linoleum  to  cover  the  floor  at  the  price  given 
in  the  picture  on  page  284.  They  may  also  look  up 
linoleum  prices  in  local  stores  and  find  the  cost  at 
current  prices. 

These  pupils  may  also  clip  advertisements  for 
rugs  which  are  sold  by  the  square  yard.  They  may 
use  these  prices  and  the  measurements  of  various 
rugs  in  their  own  homes  to  write  problems  about 
the  cost  of  replacing  their  rugs  with  new  ones. 

The  problems  on  pages  284  and  285  in  the  text 
do  not  include  changing  square  inches  to  square 
feet  or  square  feet  to  square  inches,  but  more  capable 
pupils  may  work  out  these  relationships  and  prepare 
visual  materials  to  use  in  reporting  their  finding  to 
the  entire  class.  One  of  the  square-foot  measures  of 
cardboard  or  paper  may 
be  used.  It  may  be 
lined  off  into  12  square 
inches  along  one  side 
and  into  1 1 other  rows, 
each  of  which  would 
show  12  square  inches. 

The  total  number  of 
square  inches  in  1 2 
rows  may  be  found  by 
adding,  by  counting  by  12’s,  and  by  multiplying. 
While  adding  and  counting  are  long  methods,  they 
are  impressive  and  help  to  fix  the  fact  that  1 square 
foot  can  be  cut  up  into  144  square  inches. 
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Teaching  Page  286 

Pupil’s  Objectives:  (a)  To  strengthen  under- 
standings regarding  areas  and  perimeters  of  rec- 
tangular figures;  ( b ) to  gain  practice  in  solving 
problems  which  involve  relationships  in  the  tables 
of  linear  measure  and  measures  of  time;  (c)  to 
maintain  skill  in  dividing  4-  and  5-place  dividends 
by  2-place  divisors. 

Book  Lesson.  Ex.  1-7:  Written  work.  Rows  1 
and  2:  Written  work. 

Differentiations  and  Extensions 

1.  You  will  increase  greatly  the  social  signifi- 
cance of  the  problems  on  page  286  for  all  children 
if  you  formulate  and  have  solved  similar  problems 
which  utilize  information  obtained  for  your  local 
situation. 

Relate  problems  1 and  7 to  the  school  building 
and  grounds  somewhat  as  follows: 

a.  Measure  or  obtain  from  school  blueprints  the 
dimensions  of  the  plot  of  land  on  which  the  school 
is  located,  as  well  as  the  dimensions  of  the  school 
building. 

h.  Have  pupils  find  the  entire  area  of  the  school 
plot  and  also  the  area  occupied  by  the  school 
building. 

c.  As  in  problem  7,  have  pupils  find  the  area  of 
the  school  grounds  not  occupied  by  the  school 
building. 

d.  If  there  is  a tennis  court  or  a surfaced  parking 
lot  on  the  school  grounds,  pupils  may  obtain  the 
measurements  and  find  the  areas. 

e.  If  all  or  part  of  the  school  grounds  is  fenced, 
pupils  may  find  the  amount  of  fence  needed  and 
its  cost  at  current  prices. 

2.  Relate  problems  3 and  4 to  information  about 
neighborhood  swimming  pools  with  which  pupils 
may  be  familiar.  If  the  length  and  width  of  a pool 
and  the  other  necessary  dimensions  can  be  ob- 
tained, substitute  these  numbers  for  those  given  on 
the  drawing  in  the  text. 

3.  Let  pupils  estimate  then  measure  off  these 

distances  on  the  school  playground:  25  yards; 
50  yards;  100  yards.  Pupils  may  figure  out  how 
many  times  each  of  these  distances  would  need  to 
be  covered  in  a race  to  run  and  1 

whole  mile. 

Pupils  may  tell  what  places  they  think  are  25, 
50,  and  100  yards  from  a designated  point  in  front 


At  the  Swimming  Pool  in  the  Park 

1.  Grant  Town  Park,  con- 
taining a big  swimming  pool, 
is  fenced  off,  as  shown.  Not 
counting  the  gate  (6  ft.  wide), 
how  many  feet  of  fence  were 
use^jmmd  the  outside  of  the 
parkP^How  many  yards 


Problems  using  measures  [W] 

V507  ' 


Gate 


2.  At  65<£  a foot,  how  much  did  wire  for  the  fence  around  the 
park  cost  7&30P./0 

3.  John  swam  the  length  of  the  pool  6 times.  How  much 
more  or  less  than  ^ mi.  did  he  swim 


4.  Betty  swam  the  width  of  the  pool  3 times, 
more  or  less  than  50  yd.  did  she  swim?  /O/i^C.Jedd 


How  much 


5.  The  part  of  the  thermometer  at  the  right  shows  the 
temperature  of  the  air  on  the  day  John  and  Betty  went 
swimming.  If  the  temperature  of  the  water  was  73°,  how 
much  warmer  was  the  air  than  the  water?  1 MrtW>n£/i/ 


6.  Tom  was  in  the  pool  for  35  min.  one  morning  and  L-UJ 
45  min.  that  afternoon.  How  much  more  or  less  than  an  hour 
and  a half  was  Tom  in  the  pool  during  the  whole  day  "> 


7.  What  is  the  area  of  the  pa^^  the  park  not  used  by  the 
pool?  Give  the  area  in  square  feet^nd  also  in  square  yards J,055x 


To  Keep  in  Practice 

Cumulative  review  of  D.  [WJ 

Copy,  divide  and  check.  Write  any  remainder  with  R. 

abed  e 

S4,R/5  /3 1 * 0.5/  £3,R15 

1.  71)3)849  60)7)860  96)$48.96  78)4)209  86)8)498 

204  I30.RI4  &&5.R45  37RJM  * 4.5k 

2.  49)9)996  59)7)684  67)58,000  38)14,398  19)$86.64 
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of  the  school.  Exact  distances  may  be  measured  by 
a bicycle  cyclometer. 

4.  Relate  problem  5 to  temperature  readings  in- 
side and  outside  of  your  school  building.  Readings 
may  be  taken  and  recorded  at  different  times  during 
the  day  or  over  a period  of  a week  so  that  changes 
in  temperature  may  be  computed.  Daily  tempera- 
tures for  different  cities  throughout  the  United 
States  may  be  obtained  from  the  weather  reports 
in  the  newspapers.  This  information  may  be  used 
to  make  comparisons  of  the  difference  between  the 
high  and  low  temperatures  for  several  cities,  or  of 
the  difference  between  readings  in  your  city  and 
other  cities  for  which  readings  are  being  considered. 
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5.  For  slower  learners , give  the  following  easier 
problems  and  have  them  make  drawings  on  the 
board  to  represent  the  areas  described: 

a.  Carol  used  a pan  8 inches  by  10  inches  in  making 
candy.  If  she  cuts  the  candy  into  pieces  1 inch  on  a 
side,  how  many  pieces  of  candy  will  she  have?  How 
many  square  inches  are  there  in  the  area  of  the  pan? 

b.  Harry  made  a bird-feeding  table  15  inches  wide 
by  24  inches  long.  How  many  square  inches  did  it 
contain? 

c.  If  Harry  puts  a narrow  rim  or  frame  around  the 
feeding  table,  how  long  a board  would  he  need  to  go 
around  it? 

d.  Measure  the  length  and  width  of  your  arithmetic 
book.  Find  the  number  of  square  inches  of  surface  in 
the  cover. 

Teaching  Page  287 

Pupil’s  Objectives:  (a)  To  review  some  basic 
j understandings  of  whole  numbers,  common  frac- 
tions, and  decimal  fractions ; ( b ) to  gain  practice  in 
obtaining  both  approximate  and  exact  answers  for 
examples  which  involve  the  four  operations  with 
whole  numbers  or  which  involve  addition  and  sub- 
traction of  mixed  numbers  and  mixed  decimals. 

Background.  For  pupils  who  have  difficulty 
with  the  exercise  at  the  top  of  the  page,  you  will 
need  to  review  the  following  generalizations: 

a.  The  more  equal  parts  into  which  a whole  is  divided , 
the  smaller  is  each  equal  part. 

b.  The  size  of  a fractional  part  depends  upon  the  size 
of  the  whole.  | of  a yard  is  more  than  f of  a foot,  f of 
$56  is  more  than  | of  $48. 

c.  When  a smaller  number  is  divided  by  a larger  num- 
ber, the  quotient  is  a proper  fraction.  2 -f-  3 = § 

d.  The  quick  way  to  multiply  a whole  number  by  1 00 
is  to  write  two  zeros  after  the  number. 

Book  Lesson.  Ex.  1-8  (top):  Oral  work. 

Book  Lesson.  Ex.  1-20  (bottom):  Written 
work. 

Differentiations  and  Extensions 

1.  For  more  capable  pupils , assign  the  exercise  at 
the  top  of  page  287  as  written  work  to  be  done  in- 
dependently before  the  items  are  discussed  orally. 

2.  Direct  all  pupils  to  use  round  numbers  and 
estimate  answers  for  Ex.  1-10  at  the  bottom  of  the 
page  before  they  use  paper  and  pencil  to  find  exact 
answers.  Have  pupils  write  these  estimates.  Dis- 

l cuss  estimates,  having  pupils  explain  their  ways  of 
thinking.  Some  pupils  will  obtain  closer  approxi- 


Right  or  Wrong?  Prove  It! 

Cumulative  review  of  meanings  [O] 

1.  You  can  serve  more  people  from  one  quart  bottle  of  grape 
juice  if  each  person  gets  ^ cup  than  if  each  one  gets  £ cup.x 

2.  The  numbers  0.3,  0.30  and  ^ all  have  the  same  valuer 

3.  From  9 P.M.  to  6 a.m.  is  10  hours.x  {QjtA.) 

4.  Tom  has  56<£  and  Jim  has  48<£.  If  each  boy  spends  f of 
his  money,  Jim  will  spend  more  money  than  Tom./ 

5.  Ann,  Mary,  and  Betty  shared  equally  2 yd.  of  ribbon,  so 
each  girl  had  § yd.  of  ribbon.^ 

6.  If  24  children  at  a party  each  had  ^ of  a cake,  there  must 
have  been  at  least  4 whole  cakes  at  first.  ^ 

7.  89742693  pointed  off  into  periods  is  written  as  8,9742,693.x 

8.  $6,009  is  exactly  100  times  as  much  as  $69. y 

How  Well  Can  You  Follow  Directions? 

Cumulative  review  of  A.,  S.,  M.,  D.  [W] 

First  estimate  an  answer.  Then  find  the  exact  answer.  Use 
your  estimate  to  help.  In  division,  write  any  remainder  with  R. 

1.  Subtract  $9.56  from  $20 $/0M  11.  Divide  5,967  by 


2. 

Multiply  56  by  34.  /,  901/- 

12.  Multiply  806  by  790.636, 740 

3. 

Divide  1,890  by  70.27 

13.  Subtract  6|  from  10 \.3f 

4. 

36.2  plus  15.8  =52.0 

14.  Divide  2,464  by  28. 8? 

5. 

6.9  from  14.1  = 7.2 

15.  Take  § from  2 \./js 

6. 

89  times  $0.97  =$?6>.33 

16.  Multiply  786  by  600.^7/,  GOO 

7. 

Find  ^ of  $146.36.£/<£2<?,/W 

17.  Divide  7,683  by  16 .W0,R3 

8. 

18.25  minus  9.87  = ?. 3 & 

18.  10^  less  \\  = 56 

9. 

Find  ^2  °f  192./6 

19.  Divide  $74.82  by  86 

10. 

Add:  4jf  + 2f  + %.l27i 

20.  Multiply  $4.50  by  309 *09050 
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mations  than  others  and  may  be  able  to  obtain  exact 
answers  by  refining  their  techniques  of  estimating. 

For  Ex.  1 (bottom  of  the  page  in  the  text),  some 
pupils  may  think,  “$9.56  is  about  $10.  $10  from 
$20  leaves  $10.  The  answer  is  about  $10.” 

Other  pupils  may  think,  “$20  less  $9=  $11. 
$11  less  500  = $10.50.  $10.50  less  60  = $10.44, 
the  exact  answer.” 

For  Ex.  2,  pupils  will  probably  round  56  to  60 
and  34  to  30,  then  think,  “$60  X 30  = $1,800.” 

For  Ex.  3,  pupils  may  need  assistance  in  recog- 
nizing that  the  quotient  for  1,890  -r-  70  may  be 
found  by  dividing  189  by  7.  The  exact  answer,  27, 
is  then  easily  found. 
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In  Ex.  4,  rounding  to  the  nearest  whole  number 
results  in  the  simple  whole-number  example, 
36+  16  = 52. 

As  pupils  estimate  answers  or  find  exact  answers 
by  mental  computation,  they  are  stimulated  to 
utilize  a variety  of  number  relationships.  Thus, 
they  develop  ingenuity  and  resourcefulness  in  deal- 
ing with  numbers. 

Teaching  Pages  288  and  289 

Pupil’s  Objectives:  (a)  To  learn  the  meaning 
of  the  phrase  drawing  to  scale ; ( b ) to  learn  how  to 
interpret  and  to  make  simple  scale  drawings ; ( c ) to 
improve  skill  in  measuring  accurately  in  fractional 
parts  of  an  inch  the  lengths  of  lines  on  a drawing ; 
(c)  to  obtain  practice  in  finding  areas  and  perim- 
eters of  rectangles. 

Background.  Pupils  have  been  guided  to  use 
simple  drawings  to  represent  relationships  in  prob- 
lems, and  they  have  had  practice  in  obtaining  data 
for  problems  from  a map,  as  on  page  27. 

Pupils  usually  sense  the  fact  that  relationships 
between  actual  distances  are  indicated  by  the  varia- 
tions in  the  lengths  of  the  lines  on  maps,  and  they 
have  probably  had  some  experience  in  reading 
maps  in  social-studies  classes.  Accordingly,  they 
should  now  be  ready  to  learn  to  measure  accurately 
the  lengths  of  lines  on  drawings  and  to  convert 
these  measurements  into  actual  distances  by  using 
the  exact  relationship  designated  by  the  scale. 

Book  Lesson  (page  288).  Ex.  1-6:  Oral  work. 

Book  Lesson  (page  289).  Ex.  1-9:  Written 
work. 

Differentiations  and  Extensions 

1 . For  slower  learners. 

a.  Draw  an  enlarged  ruler  on  the  board  with 
each  inch  divided  into  the  same  fractional  parts  as 
the  pupils’  rulers.  Provide  experiences  in  count- 
ing by  iVs,  !’s>  and  i’s,  letting  pupils  point  to 
these  divisions  on  the  enlarged  ruler  and  on  their 
own  rulers. 


What  Is  a Scale  Drawing? 

Meaning  [( 

When  Jim  moved  to  another  city,  he  promised  to  write  an 
tell  his  classmates  about  his  new  location.  In  his  first  letter  h 
sent  a picture  map  which  his  father  helped  him  draw  to  scale 

1.  On  Jim’s  map,  all  distances  are  measured  along  the  road 
and  each  \ in.  stands  for  1 mi.  Then  a line  1 in.  long  represent 
_2  _ mi.  and  ^ inch  represents  _T_  mi. 

2.  How  far  does  Jim  live  from  the  bathing  beach 
Helper:  Measure  the  line  on  the  map  and  change  to  miles. 

9/rri 

3.  How  far  does  Jim  live  from  the  skating  rink  from  the  zoo 

4.  If  Jim  rides  his  bicycle  from  the  bathing  beach  to  th 
lighthouse  and  then  to  the  fishing  pier,  how  far  does  he  ride?^ 

5.  How  long  is  the  round  trip  from  Jim’s  to  the  zoo?/<£w<2 

6.  If  Jim  had  made  his  map,  or  his  scale  drawing,  with 
scale  of  j in.  representing  1 mi.,  he  would  have  used  values  ii 
the  table  below.  Say  the  missing  numbers  in  the  table. 


Table  of  values  for  a scale  of  J in.  = 1 mi. 


Inches  on  drawing— * 

I 

5 

1 

_7_ 

li 

i* 

_2_ 

2i 

_2I 

Miles  represented  — » 

1 

2 

A. 

4 

5 

.6. 

-7- 

8 

A. 

10 
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b.  On  the  board,  make  a table  of  values  like  the 
one  at  the  bottom  of  this  page  to  use  in  interpreting 
the  map  on  page  288.  Pupils  should  help  by  telling 
what  to  write  in  each  column  of  the  last  row. 

2.  All  children  may: 

a.  Participate  in  the  preparation  of  a bulletin- 
board  exhibit  which  contains  illustrations  of  scale 
drawings  of  floor  plans  and  of  plans  for  gardens, 


Table  of  values  for  scale  of  \ inch  = 1 mile. 

Inches  on  drawing 

* 

1 

2 

3 

4 

l 

H 

If 

2 

2* 

2f 

3 

3* 

H 

Miles  represented 

i 

1 

2 

3 

3* 

4 

4\ 

5 

5i 

6 

6* 

7 
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B 

c 

3 

¥ 

/"= 20  ‘ 

Scale:  jin.  = 5 ft. 

/i"=30' 


=/0 


Finding  Perimeters  and  Areas 

Using  scale  drawings  [W] 

Each  of  gardens  A to  C is  drawn  to  the  scale  of  j in.  = 5 ft. 
^ in.  = JO-  ft.;  | in.  = J5-  ft.;  1 in.  = -20-  ft. 

Measure  each  drawing  carefully.  Then  use  the  scale  to 
he  dimensions  of  each  garden  in  feet.  (Jet/ctiafiamd.) 

Copy  the  above  drawings  and  write  on  each  the  length  and 
idth  in  feet  of  each  actual  garden. 

'Use  a scale  of  1 in.  = 10  ft.  and  make  scale  drawings  of 
plans  with  these  dimensions: 

ft.  by  30  ft. 2^3" b.  15  ft.  by  25  ft./£^2jc.  20  ft.  by  35  ft.v 

Find  the  perimeter  of  the  floor  of  each  room  in  Ex/lt 
a,.  /ooft.  M 80ft,.  o.  //oft,. 

Find  the  area  in  square  feet  of  the  floor  of  each  room  for 

dimensions  are  given  in  Ex.  4. 

I*.  bOOtxpJt.  . Jr.  375-40'.  ft.  . C,.  100-  „ . 

Find  the  area  in  square  feet  of  The  rabbit  pens  D to 

How  many  feet  of  fence  are  needed  for  each  pen?/ 

If  you  have  48  ft.  of  wire  netting  and  wish  to  make  a rec- 
lar  rabbit  pen  with  the  greatest  possible  area,  would  you 
a pen  in  the  shape  of[D^E,  F,  or  G?  Why? 


:tra  Practice.  Work  Set  115. 


■m 


E 

i 

7 

G 

If 

. A-W, 

S’ 

a -m 

f\ 

2 O' 

/(o' 

Scale: 

in.  = 1 ft. 
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b.  Study  maps  of  state  or  national  parks  located 
in  their  state  and  interpret  distances  on  the  map. 

c.  Obtain  the  necessary  measurements  and  make 
a scale  drawing  of  the  school  grounds,  locating  the 
school  building  and  such  other  areas  as  tennis 
courts,  baseball  diamonds,  flower  gardens,  parking 
lot,  etc. 

d.  Copy  the  scale  drawings  of  rectangles  D to  G 
at  the  bottom  of  page  289  in  the  text  using  the 
scale  1 inch  = 1 foot.  Have  pupils  divide  each  rec- 
tangle into  square  inches  to  reinforce  the  generali- 
zation that  square  D contains  the  greatest  rectangu- 
lar area  that  can  be  enclosed  with  a perimeter  of 
48  feet. 

4.  Assign  Extra  Practice  Set  115  as  needed. 

Set  115.  Perimeters  and  areas 


Find  the  perimeter  and  the  area  of  each  rec- 
tangle. 

A B CD 


NOTES 

playgrounds,  etc.  These  can  easily  be  obtained 
from  magazines.  Working  drawings  of  such  things 
as  bookcases,  birdhouses,  kites,  etc.  may  also  be 
included  in  the  display. 

b.  Obtain  actual  measurements  and  draw  to  scale 
the  floor  plans  of  their  homes  or  of  designated 
rooms  in  their  homes. 

c.  Use  a city  map  and  from  it  find  distances 
from  school  to  well-known  placbs  such  as  the  city 
hall,  public  library,  theater,  department  store,  etc. 


3.  More  capable  children  may: 

a.  Bring  to  class  a map  of  the  state  and  use  the 
scale  given  to  find  distances  from  their  city  to  other 
important  cities  in  the  state. 
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Have  You  a Library  Card? 

Using  a table;  practice  with  ratios  [O] 

1.  The  box  shows  the  number  of 
pupils  in  each  grade  at  the  Park  School 
who  have  library  cards.  What  is  the  total 
number  of  cards  ?<£3 

2.  Grade  5 has  how  many  times  as 
many  cards  as  Grade  1?£  as  Grade  2?j 
as  Grade  3?//. 

3.  Grade  6 has  how  many  times  as 
many  cards  as  Grade  1 as  Grade  3?£ 
as  Grade  4? 2 

In  the  comparisons  above,  we  divided  the  larger  number  by 
the  smaller.  You  remember  that,  when  we  divide  a larger  num- 
ber by  a smaller  one,  the  answer  is  a how-many-times  number. 

When  we  compare  a smaller  number  with  a larger  by  dividing, 
the  answer  is  a proper  fraction,  or  a what-part-of  number,  as  in 
problems  4 and  5 below. 

4.  Grade  1 has  §,  or  as  many  cards  as  Grade  2.  Grade  1 
has  or  T,  as  many  cards  as  Grade  5. 

5.  Use  fractions  to  compare  the  number  of  cards  for  each 
of  Grades  1 to  5 with  the  number  Grade  6 has.  Reduce  fractions 
to  lowest  terms.^X^f^/^^/Ai^/Aj^; 

Comparing  by  using  a how-many-times  number  often  gives 
a mixed  number  for  the  answer,  as  for  Ex.  6 below. 


Grade 

Number 
of  cards 

1 

2- 

2 

4 

3 

3 

4 

9 

5 

12 

6 

18 

7 

15 

8 

20 

Pupils  with  Library  Cards  in  Park  School 


|°  = 1 pupil 


kb 

Eacf 

mktkkkk 

|e>  |s>  |o  |o  |o  |o 

YYYYYYYYYYYYYYYYYY 

yyyyyyyyyyyyyyy 

Y y Y Y Y Y Y Y 1°  Y Y Y Y Y Y Y Y Y 


Number  of  pupils 


A Pictograph 

Meaning  [O 

1.  This  drawing  shows  the  facts  in  the  table  on  page  290 
Why  do  you  think  it  is  called  a pictograph?  TlimiAlA  aAfisJAm, 


J^jwctuAeA- 

Read  the  answers  for  the  following  from  the  pictograph: 


2.  The  pictograph  above  shows  by  grades  how  many  children 
in  Park  School  have  M&aAy-  caAdd. 

3.  Each  picture,  or  symbol,  stands  for  pupil. 

4.  How  many  pupils  in  Grade  1 have  library  cards?  2 


6.  Grade  6 has  how  many  times  as  many  cards  as  Grade  5? 
18  -f-  12  = 1,  R6,  but  we  can  express  the  remainder  in  a fraction 
in  lowest  terms.  18  -r-  12  = 1^,  or  1£,  so  18  is  1^  times  12. 

[W] 

7.  Use  a how-many-times  number  to  compare  the  number 
of  cards  Grade  8 has  with  the  number  in  each  of  the  other  grades. 

^ 4 '°’M2,5; M.3, 6T;  A.^2  f;  A. 5,  Is;  A. C>, /#;  A. 7, lj 
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5.  How  many  children  in  Grade  5 have  cards?  12 

6.  There  are  twice  as  many  cards  in  Grade  6 as  in  Grade  -If- 

7.  Which  grade  has  the  most  cards?  tCe  fewest  cards?  A-  / 

8.  Does  this  pictograph  tell  how  many  pupils  there  are  in  a 
grade?  7Ur 
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Teaching  Pages  290  and  291 

Pupil’s  Objectives:  ( a ) To  use  a table  in  re- 
viewing the  comparison  of  numbers  by  division; 
(b)  to  learn  how  to  represent  by  means  of  a picto- 
graph data  given  in  tabular  form;  (c)  to  compare 
these  two  methods  of  presenting  data. 

Background.  In  measurement-division  situa- 
tions, when  the  dividend  is  larger  than  the  divisor, 
the  quotient  is  larger  than  1,  and  it  shows  how 
many  times  the  dividend  contains  the  divisor.  The 
exact  interpretation  of  the  quotient  depends  upon 
the  social  application.  When  the  dividend  is 
smaller  than  the  divisor,  the  quotient  is  a proper 


fraction  which  may  show  what  part  the  dividend  is 
of  the  divisor. 

The  idea  that  the  relation  of  one  number  to  an- 
other may  be  expressed  as  a ratio  that  is  either  a 
what-part-of  or  a how-many-times  number  will  be 
applied  in  later  grades  to  the  three  basic  kinds  of 
examples  which  may  arise  in  the  study  of  part- 
whole  relationships. 

Pictographs  have  become  a common  method  of 
presenting  statistical  information,  so  pupils  need 
to  develop  ability  to  interpret  them. 

Book  Lesson  (page  290).  Ex.  1-6:  Oral  work. 
Ex.  7:  Written  work. 

Book  Lesson  (page  291).  Ex.  1-8:  Oral  work. 
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Differentiations  and  Extensions 


1.  All  children  may  start  a collection  of  graphs 
from  magazines  or  newspapers.  As  they  continue 
with  pages  292  to  295,  they  may  add  to  their  col- 
lection. Pupils  should  be  guided  to  select  only 
those  graphs  of  different  kinds  which  are  simple 
enough  for  them  to  interpret  correctly  for  other 
members  of  the  class. 

2.  More  capable  children  may  collect  current  in- 
formation of  a type  which  can  be  organized  in 
tabular  form  as  on  page  290  in  the  text.  Assist 
pupils  in  making  a pictograph  to  represent  selected 
sets  of  the  collected  data.  The  tables  and  graphs 
may  then  be  displayed  on  the  bulletin  board. 

Teaching  Pages  292  and  293 

Pupil’s  Objectives:  (a)  To  develop  an  aware- 
ness of  the  value  of  a bar  graph  or  a line  graph  as  a 
means  of  visualizing  the  facts  in  many  social  situa- 
tions; (b)  to  learn  to  interpret  simple  bar  and  line 
graphs. 

Background.  Throughout  Grades  4 and  5,  pu- 
pils have  utilized  the  number  line  as  an  aid  in 
visualizing  relationships.  They  understand  that  on 
one  number  line  an  inch  may  represent  yV  mile 
while  on  other  number  lines  an  inch  may  represent 
1 mile,  10  miles,  or  100  miles,  depending  upon  the 
total  distance  to  be  represented.  In  their  study  of 
bar  and  line  graphs,  pupils  learn  the  meaning  of 
the  terms  vertical  and  horizontal  and  find  that 
graphs  require  the  selection  of  scales  for  vertical 
and  horizontal  number  lines.  Pupils  also  learn  that 
the  scale  selected  depends  upon  the  space  available 
for  the  graph  and  upon  the  range  in  the  number 
values  to  be  represented. 


Reading  a Bar  Graph 


20 


[°] 

1.  Below  is  a bar  graph  which  shows  some  facts  about  the 
pupils  buying  Savings  Stamps  at  the  Park  School.  Why  do  you 
think  it  is  called  a, bar  graph?^/  22 

2.  The  number  line  along  20 
the  left  side  is  called  a scale.  18 
Each  small  space  stands  for  16 
2 children  who  bought  Savings  I- 14 
Stamps  on  Monday.  The  o 12 
scale  extends  from  0 to  _22.  -g  10 

0 


!? 


4 5 

Grade 


Pupils  Buying  Stamps  on  Monday 

axsuxuy 


3.  What  do  the  numbers  at 

the  bottom  of  the  graph  mean?v 

xHad&i  Iter 8 

4.  In  this  bar  graph  the 
bars  go  up  and  down;  that  is, 
they  are  vertical.  In  the  pic- 
tograph on  page  291  the  rows 
of  symbols  are  horizontal;  that  is,  they  go  _/v_  the  page. 

5.  Could  the  pictograph  on  page  291  be  drawn  with  the 
symbols  in  vertical  columns  ?|^Could  the  bar  graph  here  be 
drawn  with  horizontal  bars  ?^Explain. 

6.  Which  kind  of  graph — bar  graph  or  pictograph — would 
be  easier  to  draw? 

7.  Which  kind  of  graph  seems  to  you  easier  to  read  ? 

[WJ 

Use  the  bar  graph  on  this  page  in  writing  answers  for  these: 

8.  Which  gradj^ad  the  largest  number  of  pupils  buying 
stamps  on  Monday?A Which  grade  had  the  smallest  number?^-/ 


9.  How  many  pupils  from  each  grade  bought  stamps? 

10.  In  which  grade  did  13  pupils  buy  stamps  ?^8  pupils? 
18  pupils? 14  pupils?^ 
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Book  Lesson  (page  293).  Ex.  1-7:  Oral  work. 


Pre-book  Lesson.  Present  and  discuss  with  pu- 
pils line  and  bar  graphs  which  represent  some 
class,  school,  or  community  activity.  You  may 
have  graphs  to  show  attendance  records  at  P.T.A. 
meetings,  contributions  to  the  Red  Cross,  points 
scored  by  a school  team  during  several  contests, 
and  the  like.  Introduce  the  terms  vertical  and 
horizontal , decide  upon  the  actual  scales  used, 
analyze  the  steps  in  making  the  graph,  and  then 
make  comparisons  using  the  information  presented 
on  the  graphs. 

Book  Lesson  (page  292).  Ex.  1-7:  Oral  work. 
Ex.  8-10:  Written  work. 


Differentiations  and  Extensions 

1.  Provide  all  children  with  squared  paper  and 
guide  them  in  making  a bar  graph  and  a line  graph 
to  represent  some  facts  about  your  school.  Pupils 
will  need  your  help  on  these  steps: 

a.  Organization  of  the  facts  in  a table 

b.  Study  of  the  facts  to  decide  what  facts  to  show 
on  the  vertical  scale  and  what  facts  on  the  horizontal 
scale 

c.  Selection  of  an  interval  for  each  scale  which  will 
be  appropriate  and  will  result  in  a graph  of  appropriate 
size 

d.  Designation  of  the  intervals  on  the  vertical  and 
horizontal  scales 


Reading  a Line  Graph 


[O] 


This  is  a line  graph.  You  can  read  the  line  graph  just  as 
easily  as  you  can  read  the  pictograph  or  the  bar  graph. 


Grade 

Pupils  Buying  Savings  Stamps  on  Friday 


1.  The  title,  or  name,  of  a graph  tells  what  the  graph  is 
about.  What  is  this  line  graph  about?/ 

2.  What  does  the  vertical  scale  along  the  left  side  tell  'i/kr.oft 

3.  What  do  the  numbers  along  the  bottom  of  the  graph  me|n?v^ 


4.  What  does  each  small  space  on  the  vertical  scale  stand  for?y. 


5.  Explain  how  you  can  tell  that  9 children  in  Grade  4 bought 
Savings  Stamps  on  Friday 

6.  Read  for  each  grade  the  number  of  pupils  who  bought 
stamps.  (dkbc^UzftA'. ) 

7.  See  if  you  can  find  a graph  in  your  newspaper  or  in  a 
magazine.  Bring  it  to  school  and  explain  it  to  the  class. 


■293- 


Reading  Graphs 


3 kinds  of  graphs  [V 


Pony 

Rabbits 

m 

Cats 

Dogs 

Each  symbol  = 1 animal 

Fig. 

1.  Animals  in  Our  Pet  Show 

2 3 

Trial 


Fig.  2.  Pete’s  High  Jumps 
On  your  paper,  write  answers  for  Ex.  1 to  9. 


Questions  about  Fig.  1: 

, .....  . . . . jxctovfajw  mimaM.vrijxt'Akou 

1.  What  kind  of  graph  is  lt?^  What  is  the  graph  about 


2.  How  many  of  each  kind  of  animal  were  in  the  Pet  Show? 

/pony' ; 3A<Mit6)  facatd;  }doy< 

Questions  about  Fig.  2: 


3.  On  what  trial  did  Pete  jump  2g  ft .IdJuAct/ 


4.  How  many  feet  did  Pete  jump  on  the  other  trials  ?^z//, 
Miad  2,  !z^t. ; Acad  4, 3j%. 

Questions  about  Fig.  3: 


5.  On  this  graph,  what  36° 
was  the  highest  temperature  }3(o\ 

At  what  time  was  it?//fAf.  s 34 


6.  When  was  the  tempera-  1 32° 
ture  at  the  freezing  point?///!. M. 

_ W7,  , VP.M.  s,  30° 

7.  What  was  the  tempera-  & 

ture  at  7 a.m.  ?2f  °at  noon  ?3V°  ,ao 


8.  At  what  time  was  the 
temperature  28^°?^ A.M. 

9.  What  was  the  tempera- 
ture at  4 p.m.  ?J2° 


■Fre 

tezi 

ng 

9 10  11  12  1 2 3 4 5 6 

Noon  P.M. 

Mour 


Fig.  3.  Hourly  Temperatures 
on  a Winter  Day 
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2.  Anticipate  the  activity  described  as  an  ex- 
tension after  the  teaching  of  pages  294  and  295. 
Select  a committee  of  children  to  be  responsible 
for  obtaining  the  outdoor  temperature  readings  on 
the  hour  each  hour  from  9 a.m.  to  3 p.m.  Have 
the  information  placed  on  the  board  where  it  may 
be  used  later  in  making  a temperature  graph. 

3.  More  capable  children  may  continue  work  on 
the  preparation  of  a bulletin-board  display  of 
graphs  of  different  kinds.  These  children  may  ex- 
plain to  the  class  the  information  presented  on  the 
graphs  exhibited.  Make  certain  that  they  under- 
stand how  and  why  the  scales  for  each  graph  were 
selected. 


Teaching  Pages  294  and  295 

Pupil’s  Objectives:  (a)  To  extend  understand- 
ing of  the  importance  of  the  scale  in  reading  and 
constructing  graphs  of  all  kinds;  (b)  to  obtain 
practice  in  interpreting  pictographs,  bar  graphs, 
and  line  graphs. 

Book  Lesson.  Ex.  1-10:  Written  work.  Ex. 
11-15:  Oral  work. 

Differentiations  and  Extensions 

1.  Provide  all  children  with  squared  paper  and 
guide  them  in  making  a line  graph  to  show  the 
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Fig.  4.  Children  on  Joe’s  Street 


10.  The  pictograph  in  Fig.  4 uses  two  kinds  of  symbols  in 
: same  row,  so  read  it  carefully  in  writing  answers  for  a to  g. 

a.  Which  family  has  the 
ist  children  ifijeaw 

b.  Which  of  the  families 
3 girls 

c.  What  is  the  total  num- 
• of  children  on  Joe’s  street?/.? 

d.  How  many  of  the  chil- 
li :n  on  Joe’s  street  are  girls? 7 

e.  How  many  of  the  chil- 
|:n  are  boys?-5" 

f . Which  boy  has  2 sisters  ? Hkwu 

g.  Which  girl  has  2 sisters 

[O] 

111.  Fig.  5 shows  how  Jim’s  lamb 
jned  in  weight  during  its  first  6 months. 

|:h  space  on  the  scale  for  pounds  stands 
what  part  of  a pound  ?^ 

12.  The  lamb’s  weight  at  birth  is 
iwn  by  the  dot  above  0 on  the  months’ 

le.  How  much  did  he  weigh  at  birth  ?v 

Izli 

13.  How  can  you  tell  at  once  that  the 
[lb’s  weight  increased  from  month  to 
Int 


14.  The  line  between  the  points  for 
first  and  second  months  is  longer 
in  any  other  1 -month  distance  on  the 
Iph.  What  does  this  tell  about  the 

|fi  in  weight  during  the  second  month? 
m ec^/r?^<foAMAec<T^/rncr7V^  owM/ 

Jl5.  Read  the  lamb’s  weight  for  each 
nth/ Jee/pbafds.) 
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Fig.  5.  How  Jim’s  Lamb 
Gained  Weight 
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a.  Have  pupils  work  in  pairs  to  measure  heights. 

b.  Record  in  a table  the  heights  in  inches  of  the  boys 
in  the  class,  arranging  the  names  in  order  from  shortest 
to  tallest. 

c.  In  the  same  way,  record  the  heights  of  the  girls 
in  the  class. 

d.  On  squared  paper  make  bar  graphs  to  show  the 
range  in  heights  for  the  boys  and  for  the  girls. 

e.  Use  the  graphs  as  a basis  for  asking  comparison 
questions,  such  as:  The  tallest  boy  is  how  much  taller 
than  the  shortest  boy?  Which  boys  are  close  to  the 
average  height  for  the  boys? 


NOTES 


daily  outdoor  temperature, changes  from  9 a.m.  to 
3 p.m.  If  children  take  readings  at  home  after 
school  hours,  the  graph  may  be  extended  be- 
yond 3 P.M. 

2.  If  scores  on  computation  tests  at  the  end  of 
chapters  are  available,  each  pupil  may  make  a bar 
graph  to  show  his  record. 

3.  All  children  may  be  guided  in  making  bar 
graphs  to  show  information  pertaining  to  the  class, 
such  as  data  for  heights  and  weights.  These  graphs 
may  be  displayed. 

If,  as  a result  of  a unit  on  health,  heights  were 
to  be  graphed,  the  procedure  suggested  at  the  top 
of  the  next  column  might  be  followed. 
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Measuring  Time  by  Centuries 

Using  a number  line  [O] 


_ ,955  M*ebe'  \ 

\ excitiM  as  1 a*ay\ 


Don  brought  this  newspaper 
clipping  to  school.  “It  seems 
to  me,”  he  said,  “that  both 
1955  and  1910  are  in  the  19th 
century.” 

1.  What  do  you  think? 

The  years  of  Don’s  life  can 
be  shown  on  this  number  line: 

0 1 2 3 4 5 6 7 8 9 10  11  12 


Do  you  see  that  time  from  0 through  the  year  100  would  be 
called  in  the  first  century?  Then  the  years,  one  hundred  one, 
one  hundred  two,  and  so  on,  are  in  the  second  century,  even 
though  their  names  begin  with  the  word,  “one.” 

In  the  same  way,  the  years,  two  hundred  one,  two  hundred 
two,  and  so  on,  come  in  the  third  century. 

Tell  in  what  century  these  years  come: 

6.  601,  602,  and  so  on,  are  in  the  .^century. 

7.  1901,  1902,  1955,  and  so  on,  are  in  the  2<2^|century. 

In  the  sentences  below,  tell  in  what  century  each  year  was. 

8.  The  first  printed  book  in  Europe  was  made  about  1450./5 


On  the  number  line,  0 is  for  the  minute  Don  was  born.  From 
0 to  1 he  was  in  his  1st  year,  his  year  1 (shown  in  red).  From  1 to  2 
he  was  in  his  2d  year,  or  year  2.  From  2 to  3 he  was  in  year  3. 

2.  On  the  line,  point  to  Don’s  4th  year,  that  is,  his  year  4. 

3.  The  part  of  the  line  between  4 and  5 shows  what  year?3T 

4.  Next  month,  Don  will  celebrate  his  eleventh  birthday.  In 
what  year  is  he  now 


B.C.  A.D. 

HoO^lOO  300  500  700  900  ^ 1100  1300  1500  1700  1900 

I I I I I I I I I I I I I I I I I I I I 1 I I 

200  0 200  400  T 600  800  1000  1200  1400  1600  1800  j 2000 

Birth  of 
Christ 

On  this  longer  number  line,  each  space  stands  for  a century, 
or  100  years.  The  birth  of  Christ  is  at  zero.  The  years  and 
centuries  since  the  birth  of  Christ  are  called  a.d.  (Anno  Domini, 
meaning  “in  the  year  of  our  Lord”).  Years  and  centuries  before 
Christ’s  birth  are  called  b.c.  (meaning  “before  Christ”). 

5.  On  the  century  line,  find  the  following  points: 
a.d.  500;  200  b.c.;  a.d.  ) 


9.  The  Pilgrims  landed  at  Plymouth  Rock  in  1620 .pxft/ 

10.  The  first  steamboat  was  built  in  1787. /flA 

11.  Alexander  Graham  Bell  was  born  in  1847 ./qjA' 

12.  The  first  airplane  flight  was  in  1903. 20jJis 

13.  In  what  century  was  each  of  these  years?  Tell  whether 
it  was  e^rly,  near  the  mi  cflle  , or  late  in  the  century. 

1776 Mjbfa  1607  mA  1492/5^  1545/^  1918 20 Ju  1812/ 
L E L M EE 


Can  You  Think  Straight? 

Do  the  work  to  find  n in  the  following: 


[W] 


1.  nl  + 8.6  = 15.4 

2.(e 

2.  7.6  + n = 10.2 

o / 

3.  ri  — 3.9  = 4.2 

<?.<? 

4.  16.8  - n = 7.9 

5.  n‘ + 17.3  = 30.0 


nV  \=  8^ 

9f  + n2=  15i 


V- 

6f 

4* 

n - 


xlr 

-&= 

2A  = 


15 


10.34  - n6=  4.65 

n - 7.15  = 8.26 

/o.  45 

19.65  + n = 30.10 

/5./4 

n + 4.08  = 19.22 

1.0 h 

16.20  - 9.14  = n 


© Extra  Practice.  Work  Set  114. 
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Teaching  Pages  296  and  297 

Pupil’s  Objectives:  (a)  To  develop  an  under- 
standing of  important  concepts  and  terms  used  in 
measuring  time  by  centuries ; (6)  to  learn  to  desig- 
nate what  century  any  given  year  is  in ; (c)  to  gain 
practice  in  finding  the  value  of  n. 

Background.  As  pupils  read  newspapers,  mag- 
azines, and  school  texts,  and  as  they  listen  to  the 
radio  and  television,  they  are  confronted  with  the 
necessity  for  interpreting  correctly  the  terms  used 
in  measuring  time  by  centuries.  Pupils  are  often 
confused  by  the  reference  to  the  present  century 
as  the  20th  century,  especially  since  the  date  is 
written  as  a number  in  the  19  hundreds.  This 


lesson  provides  an  opportunity  for  pupils  to  learn 
the  logical  explanation  for  the  method  of  designat- 
ing the  centuries. 

Pupils  have  used  the  number  line  so  frequently 
that  they  will  quickly  see  how  it  can  be  used  to 
show  100-year  intervals  before  and  after  the  birth 
of  Christ.  The  zero  point  on  the  time  line  may  be 
compared  with  the  zero  point  on  a thermometer. 
Just  as  we  read  temperatures  above  and  below 
zero,  we  think  of  time  before  and  after  a zero  point. 

Book  Lesson  (pages  296  and  297,  top).  Ex.  1- 

13:  Oral  work. 

Book  Lesson  (page  297,  bottom).  Rows  1-5: 
Written  work. 
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Differentiations  and  Extensions 

1.  Draw  an  enlarged  time  line  on  the  board  to 
represent  the  years  1400  to  2000.  Use  the  scale 
1 ft.  = 100  yr.  Subdivide  each  100-year  interval 
to  show  20-year  intervals.  Have  all  children  work 
together  in  locating  on  the  number  line,  somewhat 
as  below,  the  important  historical  dates  in  Ex.  8 to 
12  on  page  296  in  the  text. 

1400  1500  1600  1700  1800  1900  2000 

1 1 y 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 y i i^i  1 1 1 1 1 1 1 

1450  1620  1787  1847  1903 

2.  More  capable  pupils  may  draw  time  lines  of 
their  own  using  the  scale  1 in.  = 100  years.  On 


their  lines  they  may  locate,  as  below,  the  years 
commonly  accepted  as  being  historically  significant 
for  the  invention  or  discovery  of  the  following: 
Gunpowder  (1242),  Printing  (1439),  Microscope 
(1590),  Submarine  (1620),  Bicycle  (1816),  and 
Telegraph  (1896-1897). 


1200  1300  1400  1500  1600  1700  1800  1900 

1 1 1 I 1 I 1 I 1 . 1 I I 1 „ I 


1242  1439  1620  1816 

Gunpowder  Printing  Submarine  Bicycle 

1590  1896 

Microscope  Telegraph 


3.  Assign  Extra  Practice  Set  114  as  needed. 


Find  n. 

a 

1.  67.8  + n=  90.2  22.4 

2.  83.2  - n = 47.5  35.7 

3.  n - 0.86  = 5.30  6.16 

4.  n + 279  = 400  121 

5.  2.54  = n - 0.75  3.29 

6.  4.38  = 7.34  - n 2.96 

7.  537  - 489  = n 48 


b 

n X 85  = 765  9 
78  X n = $49.92  $0.64 
n = 49  X $0.76  $37.24 
8,901  = n X 43  207 
7,800  = 60  Xn  130 
nX  58  = 7,134  123 
37  X n = $77.33  $2.09 

NOTES 


Set  114.  Finding  n,  the  missing  number 

c 

n - 47  = 95  4,465 
1,634  - n = 19  86 
$88.81  -83  = n $1.07 
n = $31.26  — 26  $1.20,  R60 
32  = n - 98  3,136 
54  = 4,590  - n 85 
7,918  - n=  74  107 
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Using  Measures  in  Problems 

[W] 

1 . When  Fred  read  the  sign  in  the 
picture  he  thought,  “From  here  to  the 
crossing  is  almost  ^ mile.”  Was  he 
right  ?|^Prove  it  jo  of  5,2X0  =5 2? 

Helper:  1 mile  (mi.)  = 5,280  ft. 

2.  How  many  more  inches  of  lace  does 
it  take  to  go  around  ;^sgua^e2dcgh  54  in. 

on  a side  than  around  a cloth  1 yd.  on  a side^  Make  diagrams. 


3.  Mrs.  Ford  used  8 yd.  of  material  costing  $1.20  a yard  to 
make  3 dresses.  What  was  the  average  cost  of  the  material  for  a 
dress  7*3.20 


4.  From  February  1 to  March  1,  Tom  earned  $29.40.  What 
was  the  average  amount  he  earned  a week}$7.35 

5.  Jim  earned  $5.20  in  8 hr.  and  Bob  earned  $4.90  in  7 hr. 
At  what  rate  an  hour  was  each  boy  paid  ?j2wz/.*  6-5*;  Bo£:  70  * 

6.  Ann  is  59  _gt^ll  and  her  sister  Belle  is  5 ft.  4 in.  tall. 
Which  girl  is  taller  ?A  How  much  taller 

7.  Mr.  Harmon  drove  252  mi.  at  the  rate  of  42  mi.  an  hour. 
Mr.  Day  drove  266  q^aj+be  rate  of  38  mi.  an  hour.  Whose 
trip  took  the  longer  time?,*. How  much  longer  P/^k 

8.  Jim  mowed  a lawn  85'  by  50' . Bohnjowed  one 90'  by  45' . 
Which  lawn  contains  more  square  feet  How  many  more  }200 

9.  Helen  worked  at  her  music  lesson  for  1^  hr.  on  Mon., 
| hr.  on  Tues.,  I5  hr.  on  Wed.,  \ hr.  on  Thurs.,  and  1 hr.  on  Fri. 
Helen  averaged  hr.  a day  at  her  music  lesson. 
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Book  Lesson.  Ex.  1-9:  Written  work. 

Differentiations  and  Extensions 

1.  For  all  pupils , emphasize  the  importance  of 
comparing  exact  answers  with  estimated  answers 
as  a means  of  avoiding  absurd  answers. 

2.  Discuss  with  more  capable  pupils  short  cuts 
which  will  enable  them  to  obtain  mentally  the  exact 
answers  for  some  of  the  problems.  The  following 
are  illustrative  of  the  kinds  of  short  cuts  which 
might  be  mentioned: 

Ex.  1.  To  divide  5,280  by  10,  read  the  number 
without  the  zero  in  one’s  place  (528). 

Ex.  2.  54"  — 36"  = 18".  The  large  cloth  is  18" 
longer  on  a side  than  the  short  cloth.  4"  X 18"  = 72". 

Ex.  3.  Instead  of  multiplying  $1.20  by  8 and  divid- 
ing the  product  by  3,  divide  $1.20  by  3,  getting  40+ 
Multiply  by  8 to  get  $3.20. 

Ex.  4,  5,  and  6.  The  computation  is  easy.  Many 
pupils  should  be  encouraged  to  find  exact  answers 
mentally. 

Ex.  9.  Think,  “l£  + i = 2;  l£  + f = 2;  2 + 2 
+ 1 = 5;  5 -5-  5 = 1.” 

3.  Assist  slower  learners  in  planning  the  solution 
for  each  problem. 

In  Ex.  2,  suggest  that  pupils  draw  each  cloth  to 
the  scale  1 inch  = 1 yard.  Then  \ inch  = % yard, 
or  18  inches.  Pupils  may  write  the  dimensions  for 
each  piece  of  cloth  and  find  perimeters  for  each. 

In  Ex.  3,  pupils  need  to  find  and  answer  the 
hidden  question,  “What  is  the  cost  of  8 yards  of 
material  at  $1.20  a yard?” 

In  Ex.  5,  pupils  may  draw  a number  line  to  rep- 
resent a total  of  $5.20  earned  in  8 hours.  By  think- 
ing 8 X ? = $5.20,  pupils  will  see  they  must  find 
the  missing  factor  by  dividing  $5.20  by  8.  Like- 
wise, to  find  7 X ? = $4.90,  they  must  divide  $4.90 
by  7. 


Teaching  Page  298 

Pupil’s  Objective.  To  improve  ability  to  solve 
problems  containing  one  or  more  steps. 

Background.  To  solve  the  problems  on  this 
page,  pupils  must  understand  the  concepts  of  aver- 
age, area,  and  rate.  They  also  need  to  know  the 
facts  in  the  tables  of  measures  as  well  as  how  to 
compute  with  money  numbers  and  common  frac- 
tions. You  may  use  these  problems  as  a pretest  to 
determine  which  understandings  and  abilities  you 
need  to  reteach  before  giving  Problem  Test  7. 


Teaching  Pages  299,  300,  and  301 

Pupil’s  Objective:  To  take  the  four  end-of- 
chapter  tests. 

Book  Lesson  (page  299).  Test  of  Information 
and  Meaning  7.  Written  work.  Follow  the  sug- 
gestions for  administering  this  type  of  test  in  pre- 
ceding chapters.  The  form  shown  on  the  next  page 
may  be  placed  on  the  board  for  pupils  to  copy.  It 
is  helpful  in  indicating  the  number  of  answers  re- 
quired for  each  question. 
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Do  You  Understand? 

Test  of  Information  and  Meaning  7 

1.  Copy  these  measures  in  order  of  size  from  smallest  to 

rgest:  a.  quart,  cup,  gallon,  pint;  b.  mile,  inch,  yard,  foot. 

cup/.  Jbvnl/,  aita/it.  fraMon; 

2.  How  long  is  it  from  8:30  P.M.  to  10:15 

3.  Copy  each  number  which  has  a value  less  than  1: 

i i 1 i i * i 

4.  Copy  each  number  which  has  a value  greater  than  1 : 


67  (TI)  0.4  (p)  0.9  (TO)  0.38 

5.  Copy  in  order  of  size  from  largest  to  smallest: 

2|  3 , i , 2i  3 1|  li 

3,  2?,  21,  //,  /?,  £,  f _ 

6.  Copy  in  order,  beginning  with  the  largest: 


23 

h 


a.  0.46  4.6  0.64;  b.  0.21  0.2  2.1 

4+,<9.<K  O.Wo  2. /,  0. 2/,0.2 

7.  Draw  a rectangle  2"  by  3"  marked  off  into  square  inches. 

8.  Color  the  perimeter  of  the  rectangle  you  drew  in  Ex.  7. 

9.  Write  these  decimals  in  words:  a.  0.4  b.  2.8  c.  0.46 

10.  Write  with  decimal  fractions:  a.  yqO.3  b.  y5o0.¥?p-  lf^/7 

I 11.  Write  with  common  fractions:  a.  0.7/e>  b.  0.19/iwc.  2.3 2m 

1 12.  Six  dollars  is  what  part  of  $12?2  of  $18?+  of  $30?+ 

13.  Which  is  more  a.  30  oz.  or  (2  lb)?  b.  |50  in.)  or  4 ft.? 

14.  Write  as  fractions:  a.  7 5-  8;7  b.  10)3;^c.  4 divided  by  5.5 

15.  Write  in  figures:  six  million  two  hundred  thousand.<^2$3CW 

16.  What  is  the  smallest  common  denominator  for  adding  or 
iibtracting  thirds  and  fourths 

17.  If  a scale  drawing  has  a scale  g"  = 10  mi.,  then  on  the 
rawing  2 in.  will  equal  how  many  miles 

i 18.  Tom  took  his  first  airplane  trip  in  1945.  How  many 
ears  ago  was  that 


Do  You  Make  Mistakes? 


Diagnostic  Test  7 


1. 

Copy,  and  write  the  missing  numbers. 

a.  2.0,  2.1,  2.2,  2.3,  2^,  2S 

b.  4.4,  4.6,  m,  5.0,  £.2,  5.4 

c.  1.01,  1.02,  LD3,  1M,  1.05 

d.  2.17,  .2.19,  22L,  2.23,  225 

Study 

Pages 

Practice 

Sets 

268-269, 

275 

116 

2. 

a b c 

7.8  8.7  315.0 

+4.3  -2.9  -198.6 

12.1  5.8  //(d.4 

270-272 

117 

3. 

15.87  42.03  60.01 

+9.56  -19.75  -59.86 

25.43  22.28  0J5 

in 

118 

4. 

Find  the  areas  of  these  rectangles: 
a.  15"  by  24"^^<+^.  b.  48'  by  56 v 

282-283 

115 

5. 

Copy  and  write  the  missing  number: 

a.  75  sq.  yd.  = ^75  sq.  ft. 

b.  486  sq.  ft.  = 5lL  sq.  yd. 

284-285 

119 

Can  You  Solve  Problems? 

Problem  Test  7 

Read  and  think  carefully  as  you  work  problems  1 to  10. 

1.  Joe  and  his  mother  are  planting  the  — 

garden  shown  in  the^diagram.  What  is 

its  area  in  square  feet  ?A  in  square  yards  ?6£  18 

2.  They  will  plant  a border  around  

the  sides  of  the  garden.  How  many  feet  is  this  perimeter  1%^. 

3.  Joe  has  $2.50.  How  much  more  money  does  he  need  to 
buy  7 doz.  petunia  plants  at  39<£  a dozen  723^ 


299- 


300 


l.a.  ; b. 

12. 

13.  a. 

A 

0 

14  a. 

■ b • ' 

3 

15. 

d 

16. 

5. 

17. 

18 

6.  a.  ■ 

7 and  8.  (Tell  pupils  to  place  the  rectangle  at  the 
bottom  of  their  paper.) 

Book 

Test  7. 

Lesson  (page  300,  top).  Diagnostic 
Written  work. 

9.  a. 

b. 

c.  — — . — — 

10.  a.  b.  c. 

11.  a.  b.  c. 

1.  Discuss  with  pupils  the  skill  tested  in  each 
row  and  the  purpose  for  indicating  study  pages 
and  practice  sets.  The  skills  tested  in  each  section 
are  listed  in  the  first  column  on  the  next  page. 
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Set  116.  Progression  of  decimal  numbers 


4.  Joe’s  mother  paid  $1.80  for  a box  of  pansy  plants  con- 
taining 3 doz.  plants.  How  much  was  this  per  plant ? $0.05 

5.  On  Saturday,  Joe  worked  in  the  garden  from  9:15  a.m. 
to  11:30  a.m.  Use  a mixed  number  to  tell  how  long  this  was .fkJuu 

6.  How  many  minutes  is  it  from  9:15  A.M.  to  11:30  A.M.?V 

135/rrmv. 

7.  One  week  Joe’s  mother  worked  in  the  garden  these  hours: 
Monday,  2\  hr.;  Wednesday,  1§  hr.;  Friday,  2^  hr.;  Saturday, 

If  hr.  How  many  hours  a day  did  she  average?  2 Jib. 

8.  Joe’s  father  bought  a 50-foot  piece  of  garden  hose  for 
$5.98,  a shovel  for  $2.89,  a rake  for  $2.50,  and  a garden  cart  for 
$7.75.  How  much  change  did  he  receive  from  a $20  bill? 

9.  One  summer  it  rained  a total  of  4.10  in.  during  June, 
2.75  in.  during  July,  and  2.15  in.  during  August.  What  was  the 
total  amount  of  rainfall  during  these  3 months?  qjm. 

10.  What  was  the  difference  between  the  rainfall  in  June  and 

July?  vin  June  and  August?  vin  July  and  August?  O.bOJtv. 

1.35sim.  7.95 Jau 


How  Well  Can  You  Figure? 

Compulation  Test  7 

In  division,  show  any  remainder  with  R. 


$0.92 

2.  2| 

3.  658 

X75 

-If 

X 16 

*69.00 

~rt 

70,52$ 

867.4 

7.  9Jg 

8.  $49.67 

+58.9 

-5| 

X24 

926.3 

M 

*7,792.0$ 

11.  39.6  from  407.0  = 367.9  16. 

12.  89.7  + 4.5  + 17.9  = 112.1  17. 

13.  52.10  minus  47.38  = 4 K72  18. 

14.  Multiply  570  by  906.  5/6,92019. 


a toe  . $ — 0.35 

4*  18-5  5.  52)$18.20 

-9.7 

M I SO, $26 

9.  17&  10.  78)3^26 

~12f 

If  + = II 72 

Divide  $95.14  by  67 .*142 
Multiply  908  by  650.  590,200 
15.87  + 62.95  + 8.48  = $7.3 
Divide  3,905  by  18.  7/6,RH 


15.  Divide  7,985  by  89.  $9,R69  20. 
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Row  1.  Counting  by  tenths  and  by  hundredths 
using  decimal  fractions 

Row  2.  Addition  and  subtraction  of  tenths  as  deci- 
mals 

Row  3.  Addition  and  subtraction  of  hundredths  as 
decimals 

Row  4.  Finding  areas  of  rectangles  in  square  inches 
and  in  square  feet 

Row  5.  Changing  square  yards  to  square  feet  and 
changing  square  feet  to  square  yards 

Extra  Practice  Sets  116,  117,  118,  and  lift 

not  previously  given  in  the  Manual,  are  reproduced 
in  the  next  column  with  answers  shown  in  red. 
Set  1 1 5 was  reproduced,  with  answers,  on  page  287 
in  the  Manual. 


Copy  and  write  the  missing  numbers: 

1.  5.6,  5.7,  5.8,  5.9,  6.0,  6.1,  6.2,  6.3 

2.  8.15,  8.16,  8.17,  8.18,  8.19,  8.20,  8.21,8.22 

3.  6.99,  7.00,  7.01,  7.02,  7.03,  7.04,  7.05,  7.06 

4.  3.06,  3.07,  3.08,  3.09,  3.10,  3.11,  3.12,3.13 


Set  117.  Review ; addition  and  subtraction  of  decimals 


a 

b 

c 

d e 

f 

1.7 

2.7 

25.4 

56.7  325.2 

6.5 

+ 8.0 

+ 0.9  - 

18.8  +5.5  +0.9 

+ 8.9 

9.7 

3.6 

6.6 

62.2  326.1 

15.4 

6.3 

7.0 

46.5 

39.2  531.4 

9.1 

- 0.9 

-0.5  +21.8  - 

- 8.7  + 3.8 

- 0.7 

5.4 

6.5 

68.3 

30.5  535.2 

8.4 

Set 

118.  Review 

; addition  and  subtraction  of  decimals 

a 

b 

c 

d 

e 

5.45 

9.07 

2.75 

29.41 

65.08 

0.21 

3.48 

1.93 

16.39 

42.91 

+ 7.53 

+ 1.59 

+ 5.08 

+ 72.62 

+ 17.75 

13.19 

14.14 

9.76 

118.42 

125.74 

8.07 

6.75 

7.25 

25.45 

45.39 

- 1.93 

- 2.98 

- 3.79 

- 18.98 

- 7.68 

6.14 

3.77 

3.46 

6.47 

37.71 

Set  119.  Finding  area;  changing  measurement  units 

Find 

1.  the  number  of  square  feet  in  18  sq.  yd. 

162  sq.  ft. 

2.  the  number  of  square  yards  in  270  sq.  ft. 

30  sq.  yd. 

3.  the  area  of  a rug  advertised  as  9'  X 12'. 

108  sq.  ft. 

4.  the  area  of  a floor  10'  X 15'. 

150  sq.  ft. 

1 

5.  the  size  in  square  inches  of  an  opening  4"  X 9". 

36  sq.  in. 

6.  the  number  of  square  yards  of  linoleum  for  a 

floor  10'  X 18'.  20  sq.  yd. 

7.  the  area  of  a garden  16  ft.  long  by  5 ft.  wide. 

80  sq.  ft. 

8.  the  area  of  your  school  desk. 
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Book  Lesson  (page  300,  bottom,  and  page  301, 
top).  Problem  Test  7.  Written  work. 

Book  Lesson  (page  301,  bottom).  Computa- 
tion Test  7.  Written  work. 


TABLE  OF  PER  CENTS  FOR  CHAPTER  7 SCORES 


Score 

Per  Cents  for 
Problem 

Test  7 

Score 

Per  Cents  for 
Computation 
Test  7 

Score 

Per  Cents  for 
Computation 
Test  7 

1 

10 

1 

5 

11 

55 

2 

20 

2 

10 

12 

60 

3 

30 

3 

15 

13 

65 

4 

40 

4 

20 

14 

70 

5 

50 

5 

25 

15 

75 

6 

60 

6 

30 

16 

80 

7 

70 

7 

35 

17 

85 

8 

80 

8 

40 

18 

90 

9 

90 

9 

45 

19 

95 

10 

100 

10 

50 

20 

100 

Differentiations  and  Extensions.  Use  the  ta- 
ble in  the  column  immediately  preceding  to  enter 
scores  on  the  individual  test  record  cards.  Now 
that  all  chapter  tests  have  been  completed,  you  may 
wish  to  discuss  with  each  child  his  year’s  progress. 

TERM  TEST 

An  optional  term  test  for  the  second  portion  of 
Grade  5 is  provided  on  Manual  pages  306-308.  It 
consists  of  three  parts  to  test  separately  learning  out- 
comes of  different  kinds:  information  and  meanings 
taught  during  the  first  half  of  the  year , as  well  as 
prohlem-solving  ability  and  computational  skills.  The 
tests  should  probably  be  mimeographed  so  that  each 
child  may  have  his  own  set  of  questions.  As  they  are 
set  up , the  three  parts  of  this  term  test  are  intended 
to  be  given  at  three  sittings.  The  results  of  this  test 
will  help  you  to  evaluate  the  year’s  work. 
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The  81  Addition  Facts 


The  81  Subtraction  Facts 


Sums  through  18 

Minuends  through  18 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

+1 

+2 

+3 

+4 

+5 

+6 

+7 

+8 

+9 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

+ 1 

+2 

+3 

+4 

+5 

+6 

+7 

+8 

+9 

-2 

-2 

-2 

-2 

-2 

-2 

-2 

-2 

-2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 

2 

3 

4 

5 

6 

7 

8 

9 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

+ 1 

+2 

+3 

+4 

+5 

+6 

+7 

+8 

. +9 

-3 

-3 

-3 

-3 

-3 

-3 

-3 

-3 

-3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 

2 

3 

4 

5 

6 

7 

8 

9 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

+ 1 

+2 

+3 

+4 

+5 

+6 

+7 

+8 

+9 

-4 

-4 

-4 

-4 

-4 

-4 

-4 

-4 

-4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1 

2 

3 

4 

5 

6 

7 

8 

9 

5 

5 

5 

5 

5 

5 

5 

5 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

+ 1 

+2 

+3 

+4 

+5 

+6 

+7 

+8 

+9 

-5 

-5 

-5 

-5 

-5 

-5 

-5 

-5 

-5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 

2 

3 

4 

5 

6 

7 

8 

9 

6 

6 

6 

6 

6 

6 

6 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

+ 1 

+2 

+3 

±4 

±5 

+6 

±7 

+8 

±9 

-6 

-6 

-6 

-6 

-6 

-6 

-6 

-6 

-6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1 

2 

3 

4 

5 

6 

7 

8 

9 

7 

7 

7 

7 

7 

7 

7 

7 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

+ 1 

+2 

+3 

+4 

+5 

+6 

+7 

+8 

+9 

-7 

-7 

-7 

-7 

-7 

-7 

-7 

-7 

-7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

1 

2 

3 

4 

5 

6 

7 

8 

9 

8 

8 

8 

8 

8 

8 

8 

8 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

+ 1 

+2 

±3 

4-4 

+5 

+6 

±7 

+8 

±9 

-8 

-8 

-8 

-8 

-8 

-8 

-8 

-8 

-8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

1 

2 

3 

4 

5 

6 

7 

8 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

+ 1 

+2 

+3 

+4 

+5 

±6 

±z 

+8 

+9 

-9 

-9 

-9 

-9 

-9 

-9 

-9 

-9 

-9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

1 

2 

3 

4 

5 

6 

7 

8 

9 

302 

303 

Tables  of  Facts  notes 

The  facts  for  the  four  basic  processes  are  in- 
cluded in  the  text  for  reference  and  practice.  Most 
pupils  in  Grade  5 are  familiar  with  the  facts,  but 
some  pupils  can  profit  from  using  these  tables  in 
a variety  of  ways. 

For  example,  pupils  who  have  difficulty  remem- 
bering a set  of  facts  may  cover  the  answers  and  say 
the  whole  set.  Pupils  may  also  use  these  pages  as 
they  prepare  study  cards  for  hard  facts. 

In  addition,  interesting  relationships  among  the 
facts  may  be  demonstrated  by  reference  to  the  ta- 
bles. Page  64  in  the  Manual  suggests  some  of  the 
characteristics  of  the  9’s  which  pupils  can  discover 
with  the  help  of  these  tables. 
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The  81  Multiplication  Facts 

Through  9x9 


1 

2 

3 

4 

5 

6 

7 

8 

9 

xl 

Xl 

Xl 

Xl 

Xl 

Xl 

Xl 

Xl 

Xl 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

2 

3 

4 

5 

6 

7 

8 

9 

X2 

X2 

X2 

X2 

X2 

X2 

X2 

X2 

X2 

2 

4 

6 

8 

10 

12 

14 

16 

18 

1 

2 

3 

4 

5 

6 

7 

8 

9 

X3 

X3 

X3 

X3 

X3 

X3 

X3 

X3 

X3 

3 

6 

9 

12 

15 

18 

21 

24 

27 

1 

2 

3 

4 

5 

6 

7 

8 

9 

X4 

X4 

X4 

X4 

X4 

X4 

X4 

X4 

X4 

4 

8 

12 

16 

20 

24 

28 

32 

36 

1 

2 

3 

4 

5 

6 

7 

8 

9 

X5 

X5 

X5 

X5 

X5 

X5 

X5 

X5 

X5 

5 

10 

15 

20 

25 

30 

35 

40 

45 

1 

2 

3 

4 

5 

6 

7 

8 

9 

X6 

X6 

X6 

X6 

X6 

X6 

X6 

X6 

X6 

6 

12 

18 

24 

30 

36 

42 

48 

54 

1 

2 

3 

4 

5 

6 

7 

8 

9 

X7 

X7 

X7 

X7 

X7 

X7 

X7 

X7 

X7 

7 

14 

21 

28 

35 

42 

49 

56 

63 

1 

2 

3 

4 

5 

6 

7 

8 

9 

X8 

X8 

X8 

X8 

X8 

X8 

X8 

X8 

X8 

8 

16 

24 

32 

40 

48 

56 

64 

72 

1 

2 

3 

4 

5 

6 

7 

8 

9 

X9 

X9 

X9 

X9 

X9 

X9 

X9 

X9 

X9 

9 

18 

27 

36 

45 

54 

63 

72 

81 

304- 


The  81  Division  Facts 

1 

2 

3 

4 

5 

6 

7 

Through  81+9 

8 9 

1)1 

1)2 

1)3 

1)4 

1)5 

1)6 

1)7 

1)8 

1)9 

1 

2 

3 

4 

5 

6 

7 

8 

9 

2)2 

2)4 

2)6 

2)8 

2)10 

2)12 

2)14 

2)T6 

2)T8 

1 

2 

3 

4 

5 

6 

7 

8 

9 

3)3 

3)6 

3)9 

3)12 

3)15 

3)18 

3)2l 

3)24 

3)27 

1 

2 

3 

4 

5 

6 

7 

8 

9 

4)4 

4)8 

4)12 

4)16 

4)20 

4)24 

4)28 

4)32 

4)36 

1 

2 

3 

4 

5 

6 

7 

8 

9 

5)5 

5)10 

5)15 

5)20 

5)25 

5)30 

5)35 

5)40 

5)45 

1 

2 

3 

4 

5 

6 

7 

8 

9 

6)6 

6)12 

6)18 

6)24 

6)30 

6)36 

6)42 

6)48 

6)54 

1 

2 

3 

4 

5 

6 

7 

8 

9 

7)7 

7)14 

7)2l 

7)28 

7)35 

7)42 

7)49 

7)56 

7)63 

1 

2 

3 

4 

5 

6 

7 

8 

9 

8)8 

8)16 

8)24 

8)32 

8)40 

8)48 

8)56 

8)64 

8)72 

1 

2 

3 

4 

5 

6 

7 

8 

9 

9)9 

9)18 

9)27 

9)36 

9)45 

9)54 

9)63 

9)72 

9)81 

305 


NOTES 
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Detroit  Public  Schools 


It  is  easy  to  show  the  meaning  of  fractions  and 
to  develop  understandings  when  a good  supply 
of  arithmetic  material  is  available. 


PART  IV  • SUPPLEMENTARY  HELPS  FOR  TEACHERS 


Alternate  Computation  Tests 

PAGE 

301 

Term  Tests 

304 

Term  Test  for  the  First  Portion  of  Grade  5 

304 

Term  Test  for  the  Second  Portion  of  Grade  5 

306 

Instructional  Aids 

309 

Easily  Produced  Teaching  Aids 

309 

Arithmetic  Portfolios 

309 

Devices 

310 

Games 

316 

Equipment 

319 

Commercial  Teaching  Aids 

320 

Films 

320 

Filmstrips 

320 

Charts  and  Flash  Cards 

321 

Devices 

321 

Games 

322 

Bibliography 

323 

Professional  Books  and  Pamphlets 

323 

Reference  Materials 

323 

Source  Guides  to  Teaching  Materials 

324 

Tables  of  Measures 

326 

Alternate  Computation  Tests 

On  the  next  two  pages  are  seven  alternate  computation  tests,  one  for  each 
chapter.  Each  test  parallels  the  corresponding  test  in  the  text  in  the  number 
and  kind  of  examples  and  in  the  level  of  achievement  that  each  tests.  Because 
of  this,  you  may  substitute  the  appropriate  alternate  test  if  you  want  to  use 
the  test  in  the  text  for  pre-test  practice  or  for  any  other  purpose.  Of  course, 
this  procedure  may  be  reversed,  and  the  alternate  test  given  as  practice  while 
the  chapter  test  in  the  text  is  used  for  final  testing. 

If  you  use  an  alternate  test,  you  may  either  write  it  on  the  board  or 'mimeo- 
graph it.  If  you  write  the  examples  on  the  board,  pupils  should  copy  the 
examples  first  and  then  work  them. 

Since  each  alternate  test  has  the  same  number  of  items  as  the  correspond- 
ing test  in  the  text,  the  table  given  at  the  end  of  the  appropriate  chapter  in 
the  Manual  may  be  used  for  deriving  per-cent  scores  for  individual  test- 
record  cards. 
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Alternate  Computation  Test,  Chapter  1 


Alternate  Computation  Test,  Chapter  3 


Copy  and  work  Ex.  1-15. 

1.  967 

2.  $3.08 

3.  $58.00 

4. 

, 59 

4.  $9 

- 9 

60 

27 

X 8 

3j$9T24 

- 28.74 

X 60 

1. 

$6.43 
f-  1.36 

2.  978 

- 346 

3.  $5.69 
+ 0.24 

7,736 

$29.26 

3,540 

$7.79 

632 

$5.93 

$0 

33 

5.  $8.54 

1,  R2  6.  $4 

.37 

7.  670,  R5 

8. 

,$160.57 

5. 

875 

6.  $8.32 

7.  366 

8.  5, 

900 

7)$59.80 

X 

79 

8)573  65 

- 89.69 

+ 954 

- 5.97 

58 

-2, 

346 

$345 

.23 

$70.88 

1,829 

$2.35 

+ 875 

3 

554 

9.  8,709 

10.  874,  R6 

1,299 

X 85 

9)77872 

9.  9,575 

10.  $80.50 

740,265 

687 

4-  56 

- 37.83 

fc/fo  ft7 

11. 

Multiply  $3.87  by  70  $270.90 

in  ‘lift 

12. 

Subtract  898 

from  1,307  409 

13. 

8,534  + 475 

+ 1 

,087  10,096 

11. 

5,679  + 

8,564  + 785  = 

= 15,028 

14. 

Find  F of  5,820 

970 

12. 

$576.24 

+ $7.56  + $85.29  + $6.78  = 

$675.87 

15. 

Take  $57.69 

from  $80  $22.31 

13. 

What  is 

the  difference  between  $87.92  and  $140, 

,50? 

16. 

Divide  7,494 

by 

5 1,498,  R4 

$52.58 

17. 

18,765  + 398  + 

4,246  = 23,409 

14. 

$37.58  from  $83.24  = : 

$45.66 

18. 

$87.56  + $3. 

48  - 

f $0.69  = $91.73 

15. 

$700.00 

minus  $237.45 

= $462.55 

19. 

Find  i of  6,472 

809 

20.  Multiply  $35.89  by  46  $1,650.94 


Alternate  Computation  Test,  Chapter  2 


Alternate  Computation  Test,  Chapter  4 


1.  827 

2.  79 

3.  63 

4.  $8.00 

- 94 

X 5 

8)504 

- 3.76 

733 

395 

$4.24 

5.  $6.38 

6.  8,070 

7.  5,060 

8.  $2.98,  R2 

X 4 

- 1,497 

X 7 

3)$fh96 

$25.52 

6,573 

35,420 

9.  8,000 

- 7,549 

10.  $78.65 

X 8 

451 

$629.20 

11.  Divide  9,492  by  7 1,356 

12.  Multiply  $60.08  by  6 $360.48 

13.  Add:  759  + 7,864  + 986  9,609 

14.  Take  $84.39  from  $564.04  $479.65 

15.  $81.90  -f-  5 = $16.38 

16.  $87.96  + $54.82  = $142.78 

17.  Find  i of  $72.81  $8.09 

18.  9 times  6,700  = 60,300 


Copy  and  work.  You  need  not  check  your  answers. 


1.  $13.29  2.  $7.86,  R5  3.  $63.20  4.  57 


X 8 8)$62.93 

$106.32 

5.  6,  R15  6.  807 

80)495  X 49 

39,543 

9.  $2.74 
X 78 

$213.72 


- 8.47  X 64 

$54.73  3,648 

7.  2,  R83  8.  $140.05 

93)269  ~ 84.69 

$55.36 

10.  7,  R18 

76)550 


11.  Subtract  4§  from  6|  l| 

12.  Divide  756  by  84  9 

13.  Multiply  839  by  600  503,400 

14.  Find  \ of  $397.46  $56.78 

15.  Add:  l-j%  + + 4 Y2  — 812 

16.  Find  | of  3,483  387 

17.  16i%  less  2po  = 13§ 

18.  Divide  392  by  55  7,  R7 

19.  Multiply  570  by  309  176,130 

20.  Add:  5i,  3f,  and  4f  13§ 


302 


Alternate  Computation  Test,  Chapter  5 

Copy  and  work.  You  need  not  check  your  answers. 


1.  $83.07 

2.  $42.56 

3.  7 4.  86 

1.  $0.84 

2.  4f 

3.  456 

4.  16.4 

- 6.29 

X 8 

80)560  X 47 

X 65 

-If 

X 18 

- 8.6 

$76.78 

$340.48 

4,042 

$54.60 

“~»5 

8,208 

7.8 

5.  8f 

6.  $4.39 

7.  $40.00  8.  8,  R12 

5.  $0.24,  R58 

6.  785.3 

00 

Eh 

8.  $68.76 

-3A 

X 58 

- 37.48  73)596 

83)$20.50 

+ 46.8 

_ 45 

X 42 

5fe 

$254.62 

$2.52 

832.1 

$2,887.92 

9.  385 

10.  3f 

9.  18f 

10.  40, 

R15 

X 279 

+ 8ff6 

- 13f 

67)2,695 

107,415 

12fe 

4^ 

94 

12.  Take  f from  2&  l| 

13.  Multiply  704  by  608  428,032 

14.  Divide  $60.48  by  84  $0.72 

15.  2f  plus  3|  plus  4|  = 11§ 

16.  Divide  $3.20  by  64  $0.05 

17.  6*  + If  + 3i  = 11^ 

18.  Divide  $55.80  by  93  $0.60 

19.  Ilf  minus  7*%  = 3^ 

20.  Divide  4,752  by  72  66 


Alternate  Computation  Test,  Chapter  6 

Copy  and  work.  Show  any  remainder  in  division 
with  R.  You  need  not  check  your  answers. 


1.  $76.05 
- 19.68 

$56.37 


5. 


8f 

n 

5 


2.  $12.45 
X 6 

$74.70 

6.  $100.57 
- 28.89 

$71.68 

$4.20 

X 63 

$264.60 


9. 


3.  7,  R68 

76)600 


7.  $0.74 
X 28 

$20.72 

10.  2§ 

+ 5t2 


4.  74 

X 60 

4,440 

8.  $0.35 

64)$22.40 


13.  Divide  2,493  by  85  29,  R28 

14.  Take  1\  from  8f  1^ 

15.  Multiply  478  by  569  271,982 

16.  $166.14  -r-  39  = $4.26 

17.  5£  plus  7§  = 13g 

18.  18,330  divided  by  26  = 705,  R3 

19.  8f  minus  4§  = 3j| 

20.  If  + 3f  + 2f  ■ 85 


Alternate  Computation  Test,  Chapter  7 

In  division,  show  any  remainder  with  R. 


11.  48.7  from  506.0  = 457.3 

12.  97.8  + 6.4  + 15.9  = 120.1 

13.  61.30  minus  58.46  - 2.84 

14.  Multiply  860  by  709  609,740 

15.  Divide  6,137  by  78  78,  R53 

16.  2f  + 1|  + 6i||  10^ 

17.  Divide  $99.45  by  65  $1.53 

18.  Multiply  704  by  850  598,400 

19.  16.93  + 53.87  + 8.36  = 79.16 

20.  Divide  5,351  by  17  314,  R13 
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Term  Tests 


These  term  tests  consist  of  three  parts,  each  part  designed  to  test  learning 
outcomes  of  a different  kind.  Part  I evaluates  understanding  of  important 
terms,  concepts,  and  relationships;  Part  II,  problem-solving  ability;  and 
Part  III,  computational  skill.  As  they  are  get  up,  the  three  parts  are  intended 
to  be  given  at  three  sittings. 

The  entire  test  should  be  mimeographed  or  hectographed  so  that  each 
child  may  have  his  own  set  of  questions. 

If  you  wish  to  keep  the  set  of  tests  for  use  with  other  classes,  you  may 
change  the  directions  for  Part  I and  ask  pupils  to  write  answers  on  a sheet 
of  lined  paper  on  which  they  have  numbered  from  1 to  40.  For  Part  I,  Ex.  1 
to  20,  direct  pupils  to  write  “yes”  or  “no”  for  each  question.  For  Ex.  21 
to  30,  direct  pupils  to  write  a,  b,  or  c.  For  Ex.  31  to  40,  direct  pupils  to 
write  answers  to  questions  asked.  For  Parts  II  and  III,  pupils  show  their 
work  for  examples  and  problems  in  the  usual  way. 

In  giving  directions,  stress  the  importance  of  accuracy  and  allow  enough 
time  for  all  but  the  slowest  1 5 to  20  per  cent  to  finish.  If  you  wish  measures 
of  rate  of  work,  you  can  easily  procure  them  by  entering  the  time  taken  for 
each  part  of  the  test  on  each  pupil’s  paper  as  he  hands  it  to  you.  Or,  you 
may  be  satisfied  merely  to  know  the  rank  of  each  child  in  rate  of  work.  If 
so,  you  need  only  write  consecutive  numbers  on  the  answer  or  work  sheets 
to  record  the  order  in  which  they  are  returned  to  you. 

Note:  If  your  class  is  not  up  to  standard  in  reading  ability,  do  not  hesitate  to 
read  the  items  in  Parts  I and  II  to  the  children,  pausing  after  each  item  to  allow 
time  for  work.  Be  careful  that  by  inflection  or  stressing  words  here  and  there  you 
do  not  give  your  pupils  clues  to  correct  answers  (Part  I)  or  correct  procedure 
(Part  II). 


Term  Test  for  the  First  Portion  of 
Grade  5 

{Chapters  1-4  in  the  text) 

Part  I 

Draw  a circle  around  Y for  “yes”  or  N for  “no”  to 
show  your  answers,  as  has  been  done  for  you  in  the 
sample. 

Sample:  Is  f of  a candy  bar  larger  than 
f of  the  same  candy  bar? 

1.  If  we  change  the  7 in  37,598  to  a zero,  do 

we  make  the  number  smaller  by  7,000? 

2.  Is  99,990  the  largest  5-place  number? 

3.  Does  603  equal  59  tens  and  13  ones? 

4.  Carl  has  saved  $3.50.  If  he  earns  $1.98 

more,  will  he  have  enough  money  to  buy 
a pair  of  skates  for  $5.00? 

5.  Can  we  multiply  to  find  the  answer  for 

this  example:  489  + 475  + 436  + 452? 

6.  Does  26°  mean  26  feet? 


Y@ 

(?)  N 

Y (N) 

®v 

® N 

Y ® 

y 


7.  Are  30  dimes  equal  to  $3.00? 

8.  Does  the  Roman  number  LXX  mean  the 

same  as  70? 

9.  To  find  ^ of  a number,  do  we  divide  by  8? 

10.  Are  f,  f,  and  f like-fractions? 

11.  Is  ro  the  common  fractional  unit  for 

To,  <ind 

12.  Is  8,009  one  hundred  times  as  large  as  89? 

13.  In  the  fraction  3%,  is  16  the  numerator? 

14.  Do  36  inches  equal  2 yards? 

15.  Does  i of  ^ equal  5? 

16.  If  Mother  served  5 twelfths  of  a cake  for 

lunch  and  7 twelfths  for  dinner,  did  she 
use  up  the  whole  cake? 

17.  Does  the  month  of  June  have  31  days? 

18.  Mary  gave  the  clerk  a dollar  to  pay  for  a 

game  that  cost  85  f.  Should  Mary  re- 
ceive a quarter  in  change? 

19.  Can  you  make  6 streamers  each  ^ yd.  long 

from  2 yd.  of  ribbon? 

20.  Is  $63  a good  estimate  for  the  product  of 

7 X $8.95? 


y(n) 

® N 

® N 
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For  Ex.  21  to  30,  there  are  three  answers  given  for 
each  question.  Only  one  answer  is  correct.  Find  it 
and  draw  a circle  around  it  as  has  been  done  for  you 
in  the  sample. 


Sample.  What  is  the  product  when  we  multiply  by 
789  by  100? 

a.  (78^900]  b.  7,890 


c.  70,890 

21.  Which  is  the  best  estimate  for  the 

sum  of  the  example  in  box  A? 

a.  6,000  b.  7,000  c® 

22.  In  which  example  below  is  the  quotient  figure 

incorrect? 


3 

757240 

225 

15 


c.  6 
52)350 
312 
38 


23.  Which  example  would  you  work  to  find  the  value' 
of  n in  the  example  896  + n = 1,000. 


a.  1,000 
+ 896 


1,000 

- 896 


c.  1,000 
X 896 


24.  Which  is  the  best  estimate  for  the  average  of  36, 
42,  48,  54,  60? 


i.  39 


b. 


c.  59 


25.  Tom  has  a 5-dollar  bill,  2 quarters,  and  3 dimes. 
What  is  the  total  amount  that  he  has? 


i.  $6.30 


b.  $6.15 


c.  $5.80 


26.  Which  example  below  will  have  a 
product  twice  as  large  as  the  prod- 
uct for  the  example  in  box  B? 


, 12 
X 4 


b. 


12 

X 6 


c.  24 
X 6 


12 

X 3 


27.  Which  number  below  is  read,  “six  hundred  eighty 
thousand  forty-two”? 

b.- (680,042) 


i.  68,420 


c.  68,042 


28.  When  the  divisor  is  12,  what  is  the  largest  re- 
mainder we  can  have? 


*•© 


b.  10 


c.  9 


29.  Which  example  below  would  you  work  to  find  how 
many  inches  there  are  in  3 yards? 


a.  3 X 12 


b.  36  3 


30.  Which  of  the  following  means  the  same  as  3 -f  5? 


i.  3)5 


-0 


C.  3 of  5 


In  Ex.  31  to  40,  follow  the  directions  given. 


32.  Write  the  next  three  examples  with  their  answers 

for  the  division  table  below. 

3 4 5 6 7 8 

707210  707280  707350  70)420  70)490  70)560 

33.  Estimate  which  number  is  larger: 

a.  9 X 71  or  720  720 

b.  8 X $5.49  or  $40.00  8 X $5.49 

34.  What  fraction  names  the  colored  part  of 

the  circle?  § 

35.  What  is  the  product  of  100  X 896?  89,600 


36.  Write  the  fraction  which  has  11  for  the  numerator 

and  16  for  the  denominator.  y| 

37.  Write  these  fractions  in  order  of  size  from  smallest 

to  largest. 

q o o o 3 3 3 3 

l H A I Te’ To’  8’  4 


38.  Round  568,975  to  the  nearest  thousand.  569,000 

39.  Estimate  the  product  of  6 X 97.  600 


40.  Write  the  missing  numbers: 

a.  4 quarts  = 1 gallon  c.  1 yard  = 36  inches 

b.  1 hour  = 60  minutes  d.  1 ton  = 2,000  pounds 


Part  II 

Write  your  work  for  the  following  problems: 

1.  Fred’s  mother  bought  a radio  which  was  on  sale  for 

$25.95.  The  regular  price  of  the  radio  was 
$30.50.  How  much  did  Fred’s  mother  save  by 
buying  the  radio  at  the  sale?  $4.55 

2.  When  Dot’s  family  moved  into  a new  house,  they 

bought  some  new  furniture.  They  paid  $185.87 
for  a sofa;  $98.50  for  a rug;  $59.95  for  a desk; 
and  $9.45  for  a lamp.  What  was  the  total  cost 
of  these  new  things?  $353.77 

3.  How  many  hours  will  it  take  a train  to  go  270  miles 

if  it  travels  at  an  average  rate  of  54  miles  per 
hour?  5 hours 

4.  If  )ohn  saves  $1.25  each  month  for  a year,  how 

much  will  he  have  saved  at  the  end  of  a year? 

$15.00 

5.  lim  earned  these  amounts  for  working  on  four 

Saturdays:  $1.35;  $1.50;  $1.00;  75^.  What  was 
the  average  amount  he  earned  on  a Saturday? 
$1.15 

6.  Tickets  for  a boat  ride  cost  $1.25  for  adults  and 

65^  for  children  under  the  age  of  12.  Tom’s 
father  bought  2 adult  tickets  and  tickets  for  Tom, 
age  11,  and  Betty,  age  9.  How  much  did  all  the 
tickets  cost?  $3.80 


31.  Write  the  missing  numerators  for  these: 

a.  § = 2#  b.  2i  = l|  c.  2 = -r 


7.  Sam,  Dave,  and  Hal  rented  a boat  for  4 hours  at 
60^  an  hour.  If  the  boys  share  the  cost  equally, 
what  is  each  boy’s  share  of  the  cost?  $0»80 
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8.  Alice  needs  5 yards  of  lace  to  go  around  a table 

cover  she  is  making.  She  has  a piece  2f  yards 
long.  How  many  more  yards  of  lace  does  Alice 
need  to  buy?  2|  yards 

9.  In  making  a long  trip,  Frank  rode  on  one  airplane 

for  2§  hours  and  on  another  plane  for  3§  hours. 
For  how  many  hours  and  how  many  minutes  did 
Frank  ride  in  making  the  entire  trip?  6 hours 
20  minutes 

10.  Edward’s  mother  looked  at  one  turkey  weighing 
9|  pounds  and  at  another  one  weighing  12^ 
pounds.  How  much  heavier  was  one  turkey  than 
the  other?  2|  lb. 


Part  III 


Work  and 

check  these 

examples: 

1.  900 

2.  $83.75 

3.  $8.56,  R30  4. 

$7.89 

- 567 

X 9 

7 )$59.95 

X 58 

333 

$753.75 

$457.62 

5.  $31.62 

6.  809 

7.  9,  R14  8. 

6f 

- 26.58 

X 730 

74)680 

- If 

$5.04 

590,570 

4 

9. 

O-l— 

Z1  0 

10.  9,  R46 

+ 

5-3- 
D 1 0 

90)856 

8 

11.  3,897  + 976  + 6,473 

+ 875  = ? 12,221 

12.  i of  7,740  = ? 860 

13.  6§  plus  2\  = ? 9* 

14.  48,045  6 = ? 8,007,  R3 

15.  $71.60  divided  by  8 = ? $8.95 

16.  Divide  387  by  96  4,  R3 

17.  5^  Plus  2^  plus  1^  = ? 9^ 

18.  Multiply  387  by  654  253,098 

19.  Subtract  $87.39  from  $102.05  $14.66 

20.  $48.39  + $2.56  + $57.47  + $0.98  + $73.19  = ? 

$182.59 


Term  Test  for  Second  Portion  of 
Grade  5 


4.  Are  there  24  hours  from  6 a.m.  Saturday 

to  6 a.m.  Sunday? 

5.  Are  the  fractions  f,  *%,  and  ^ like- 

fractions? 

6.  Is  Y2  the  common  fractional  unit  for  the 

fractions  J-|,  and  Y2 ? 

7.  To  add  § and  \ do  we  change  both  frac- 

tions to  sixths? 

8.  To  change  f to  the  equal  fraction  do 

we  multiply  both  terms  of  f by  4? 

9.  Are  -Jr  and  § equal  fractions? 

10.  If  Ann,  Betty,  and  Jean  share  equally 

2 dozen  pencils,  does  each  girl  get  § of 
a dozen  pencils? 

11.  After  Jerry  spends  $6.87  of  his  $10  bill, 

will  he  have  enough  money  left  to  buy  a 
sweater  costing  $4.00? 

12.  Is  $240  a good  estimate  for  the  product  of 

6 X $49.87? 


© N 

Y© 

© N 

© N 

Y© 
( X ) N 


0 


N 


13.  In  the  number  864.26,  is  there  a 6 in 

tenth’s  place?  Y 


14.  Could  a 5th-grade  boy  walk  1.1  miles  in 

15  minutes? 

15.  Jean  worked  for  40  minutes.  Betty  worked 

for  30  minutes.  Did  Betty  work  f as 
long  as  Jean? 

16.  If  3 boys  share  equally  7 sandwiches,  can 

each  boy  have  2y  sandwiches? 

17.  Does  a bus  that  goes  280  miles  in  7 hours 

travel  at  an  average  rate  of  40  miles  per 
hour? 

18.  Does  37  cents  equal  37  hundredths  of  a 

dollar? 

19.  To  find  the  value  of  n in  the  example 

n — 2.5  = 3.7  do  we  subtract  2.5  from 
3.7? 


© N 

©N 

Y® 

© N 
© N 

Y® 


20.  Is  a distance  of  4.5  miles  a half  mile  farther 
than  4 miles? 


For  Ex.  21  to  30,  there  are  three  answers  given  for 
each  question.  Only  one  answer  is  correct.  Find  it 
and  draw  a circle  around  it  as  has  been  done  for  you 
in  the  sample. 


{Chapters  5-7  in  the  text ) 

Part  I 

Draw  a circle  around  Y for  “yes”  or  N for  “no”  to 
show  your  answers,  as  has  been  done  for  you  in  the 
sample. 

Sample.  Are  there  60  seconds  in  a minute? 

1.  Is  it  3 hours  from  9:30  a.m.  to  11:30  a.m.? 

2.  Are  there  as  many  80’s  in  480  as  there  are 

8’s  in  48? 

3.  Is  the  product  for  200  X 123  equal  to 

246,000? 


® N 
Y(N) 

® N 
Y© 


Sample. 

60? 


Which  of  the  Roman  numerals  below  means 
a.  XXX  b.  XL  c.[lx) 


21.  Which  is  the  best  estimate  for  the  division  example 
in  box  A? 

a.  Between  40  and  50 
b\  Between  50  and  60j 

c.  Between  60  and  70 


A 

83)4^48 


22.  Which  example  of  those  below  do  you  work  to  find 

n in  3,876  -f-  n = 51? 

a{3^876TjJ  b.  3,876  - 51  c.  3,876  + 51 

23.  Which  example  below  will  have  a 3-place  quotient? 
a.  85)2,295  bj  29)6,003)  c.  56)5,264 
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© ® ® 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


In  which  example  below  is  the  quotient  figure  too 
large? 

a.f  7~\  b.  6 c.  8 

58)372"  79)504  86)734 

\ 406  474  688 


In  which  example  below  are  the  quotient  figures 
incorrectly  placed? 

b. 


27 

56)1312 


(39)15; 


06 

834 


217 


43)9,331 


Which  number  below  has  a value  greater  than  If? 
a.  # b.  1.16  c. 


Which  of  the  following  weights  is  greatest: 

b.  2f  lb.?  c.  2.5  lb.? 

10' 


a.  [2|  lb.f 

What  is  the  perimeter  of  the 
rectangle  at  the  right? 
a.  40  sq.ft,  b.  14  ft.  c.(28  ft.) 

Which  example  below  has  the  smallest  quotient? 
a.  |23)850"']  b.  21)850  c.  19)850 

Which  fraction  below  is  equal  to  f ? 

j,  io  h (Si  P _a_ 

“•15  u*  1 6 1 2 


In  Ex.  31  to  40,  follow  the  directions  given. 


Write  the  missing  numerators  for  each  of  these: 

a*  = 5 t>*  t = 24  c*  8-5%  = 

Write  two  equal  fractions  to  name  the 
colored  part  of  the  circle.  | 

A piece  of  ribbon  If  yd.  long  is  how  much  shorter 
than  a piece  2 yd.  long?  | yd. 

Write  the  missing  numbers  in  the  blanks  below. 
1.03  1.05  1.07  L09  ldl  1A3  1.15 

Write  these  with  decimal  fractions: 
a.  = 09  b.  2^  = 2^3  c.  ljfo  = 1.Q7 
Write  these  with  common  fractions: 
a.0.1=f„  b.2.9  = 2§  c.0.57-^ 

Write  the  following  numbers  in  order  of  size  from 
smallest  to  largest: 

0.36  1.0  2.15  0.9  0.36,  0.9,  1.0,  2.15 

Write  the  following  in  figures: 

a.  Fifty  thousand  six  hundred.  50,600 

b.  Eight  hundred  twenty  thousand  forty.  820,040 
Write  answers  for  these: 

a.  300  X 700  = 210.000 

b.  Jr  of  2,400  = 300 

c.  yo  of  160  — 8 

Find  the  answers  for  the  follow- 
ing from  the  work  in  box  B: 

a.  7 X 84  = 588 

b.  50  X 84  = 4.20Q 

c.  57  X 84  = 4.788 


Part  II 

Write  your  work  for  the  following  problems: 

1.  A school  bought  45  new  dictionaries  at  $3.89  each. 

What  was  the  total  cost?  $175.05 

2.  The  Adams  family  has  saved  $187.75  toward  a new 

TV  set.  How  much  more  money  do  they  need 
to  buy  a set  which  costs  $405?  $217.25 

3.  The  cost  of  a bus  to  take  the  children  in  Betsy’s 

class  to  the  museum  and  back  to  school  again  is 
$15.40.  If  34  children  and  the  teacher  share  the 
cost  equally,  how  much  will  the  round  trip  to 
the  museum  cost  each  person?  $0.44 

4.  A class  uses  an  average  of  32  drinking  straws  a day. 

How  many  days  will  3 boxes  of  500  straws  each 
last?  How  many  straws  will  be  left  over? 

46  days;  28  straws  left 

5.  Mrs.  Barns  made  dresses  from  the  same  material 

for  her  3 girls.  Sharon’s  dress  took  2f  yd.; 
Betty’s  took  3f  yd.;  and  Patty’s  took  If  yd. 
How  many  yards  of  material  were  needed  for 
all  the  dresses?  7j|  yd. 

6.  Linda’s  mother  bought  6f  dozen  cup  cakes  for  a 

church  party.  After  the  party  If  dozen  were  left. 
How  many  dozen  cup  cakes  had  been  eaten  at 
the  party?  4§  doz. 

7.  Sally  bought  f dozen  sweet  rolls  at  60^  a dozen  and 

a dozen  plain  rolls  at  40^  a dozen.  How  much 
change  did  she  receive  from  a dollar?  $0.15 

8.  Look  at  the  map  below.  It  shows  the  distance 

around  a lake.  How  many  miles  would  you  drive 
in  making  a trip  around  the  lake  by  the  road 
shown?  34.8  miles 


9.  Dick  knows  that  the  average  rainfall  in  his  city  is 
30.15  inches  per  year.  Where  his  cousin  George 
lives,  the  average  rainfall  per  year  is  only  8.96 
inches.  How  many  more  inches  of  rain  fall  during 
an  average  year  in  Dick’s  town  than  in  George’s 
town?  21.19  in. 

10.  At  $5.89  a square  yard,  what  18' 

is  the  cost  of  carpet  for  the 
room  shown  in  the  diagram 
at  the  right?  $141.36  
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Part  III 

Work  and  check  these  examples: 

1.  $70.39  2.  $90.70  3.  89  4.  7f 

X 6 — 6.84  X 58  + 83% 

$422.34  $83.86  5,162  16| 

5.  568,  R4  6.  $3.89  7.  $0.36  8.  10£ 

9)5416  X 456  84)$30.24  - 8^ 

$1,773.84  2\ 

9.  5|  10.  79 


11.  $304.10  minus  $29.78  = ? $274.32 

12.  19.86  + 47.09  + 8.74  = ? 75.69 

13.  Divide  14,123  by  47  300,  R23 

14.  Take  6f  from  20^  13^ 

15.  i of  5,472  = ? 684 

16.  2f  + If  + 8f  = ? 13| 

17.  23,068  divided  by  38  = ? 607,  R2 

18.  | of  $3.48  = ? $2.61 

19.  Multiply  809  by  670  542,030 

20.  $87.02  H 19  = ? $4.58 


% 
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Instructional  Aids 


Easily  Produced  Teaching  Aids 

Modern  teaching  techniques  call  for  many  learning  aids.  Of  prime  im- 
portance are  those  which  pupils  can  make  themselves  and  keep  at  their  desks 
for  independent  use.  Invaluable,  too,  are  devices  which  the  teacher  can  use 
to  demonstrate  or  clarify  meanings  but  which  permit  pupil  participation  and 
discovery.  Not  to  be  discounted,  either,  are  games,  which,  if  properly  used, 
can  offer  real  assistance  by  providing  excellent  motivation  and  practice. 

This  section  comes  in  four  parts  and  is  designed  to  help  the  teacher  by 
(a)  mentioning  the  kinds  of  visual  materials  children  might  construct  and 
keep  in  an  arithmetic  portfolio;  ( b ) describing  how  certain  devices  may 
be  simply  and  inexpensively  constructed;  ( c ) giving  the  basic  ideas  and 
procedures  for  several  games  that  may  be  used  for  practice  after  meanings 
have  been  firmly  established;  (d)  suggesting  equipment  that  may  be  useful 
in  teaching  and  enriching  arithmetic. 

On  the  pages  which  follow  you  will  find  many  suggestions  intended  to 
help  you  develop  and  use  such  learning  aids.  While  you  will  very  likely  find 
these  pages  full  of  useful  ideas,  remember  that  the  learning  aids  that  arise 
in  the  everyday  experiences  of  your  pupils  are  just  as  useful  and  should  not 
be  overlooked. 


Arithmetic  Portfolios 

It  is  generally  agreed  that  one  of  the  most  im- 
portant ways  to  promote  learning  in  arithmetic  is 
to  let  pupils  construct  learning  aids  for  their  own 
use.  To  encourage  activities  of  this  kind,  let  each 
pupil  build  and  maintain  an  “Arithmetic  Portfolio” 
in  which  all  of  the  charts,  tables,  devices,  news- 
paper and  catalogue  clippings,  etc.,  that  are  made 
or  collected  by  pupils  during  the  year  may  be  stored. 
The  portfolio  may  be  a folder,  plastic  bag,  or  box. 

Undoubtedly  the  contents  of  the  portfolios  will 
vary  from  class  to  class,  and  even  from  pupil  to 
pupil.  Many  suggestions  for  materials  which  might 
be  included  have  been  made  in  the  teaching  lessons 
on  previous  pages  in  this  Manual;  a dynamic 
arithmetic  program  will  produce  a host  of  pos- 
sibilities. 

Brief  descriptions  of  some  of  the  various  kinds 
of  materials  which  might  be  placed  in  the  portfolios 
are  given  below  with  page  numbers  that  refer  to 
their  occurrence  on  the  preceding  pages. 


Portfolio  Material 


Manual  Page 


a.  Charts  for  counting  by  l’s,  10’s, 
100’s,  etc. 

b.  Roman  numerals  and  Hindu- 
Arabic  equivalents 

c.  Study  cards  and  study  charts 


26 

30 

32  and  33 


d.  A number  chart  from  1 to  100 

e.  Table  of  facts  having  9 as  a 
multiplier 

/.  A chart  showing  relationship  for 
pairs  of  division  facts 

g.  Paper  plates,  strips  of  ribbon, 
etc.,  to  show  fractions 

h.  Table  numbers  for  dividing  by 
4,  5,  6,  etc.,  in  chart  form 

i.  Problem-analysis  chart 

j.  Illustrative  examples  for  the  four 
basic  processes 

k.  Individual  cards  for  personal 
statistics  (height,  weight,  etc.) 

/.  Road  maps  and  simple  commu- 
nity maps 

m.  Fraction  charts 

n.  Picture  dictionary  of  technical 
terms 

o.  Trading  stamps,  or  strips  of  pa- 
per perforated  to  show  hundreds,  tens, 
and  ones 

p.  Timetables  and  transportation 
schedules 

q.  Chart  of  a six-place  number 

r.  Problem-solving  aids 

s.  Graph  paper  colored  to  show 
decimals 

t.  Squares  and  strips  of  colored 
paper  to  show  tenths  and  hundredths 

u.  Scale  drawings 

v.  Graphs 

w.  Time  lines 


37 

64 

74 

75,  121 

84 

86 

90 

104 

105 
127 

132 


152 

183  and  184 
185 
257 

275 

276  and  277 
287 
289 
293 
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Devices 

Throughout  the  Manual  mention  has  been  made 
of  devices  which  may  be  employed  to  bring  out 
or  clarify  meanings.  While  for  the  most  part 
these  aids  may  be  purchased  from  commercial 
sources,  almost  all  of  them  may  be  constructed 
from  common  and  inexpensive  materials.  You  will 
find  below  brief  instructions  for  making  and  using 
several  of  the  most  helpful  devices.  Consider  these 
as  suggestions  only,  for  you  may  find  better  meth- 
ods for  constructing  them,  and  you  will  certainly 
think  of  other  good  ways  to  employ  each  device 
since  only  one  or  two  of  the  many  possible  uses 
are  given. 

Abacus.  On  page  80  in  The  Teaching  of  Arith- 
metic (see  reference  on  page  323  of  the  Manual) 
Spitzer  gives  directions  for  constructing  a simple 
abacus.  His  plans  call  for  bending  a 36-inch  length 
of  wire,  such  as  a coat  hanger,  into  the  shape  and 
size  shown  in  the  diagram  below.  Beads  (see  page 
321  of  the  Manual  for  a possible  supply  source) 
should  be  strung  on  the  wire  during  the  bend- 
ing process.  A half  inch  of  wire  must  be  left  at 
each  end  in  order  to  secure  the  frame.  Since  this 
abacus  is  simple  to  make,  you  might  want  to  con- 
sider making  several  of  them. 

r r~ — \ 


The  diagrams  in  the  next  two  columns,  with  the 
accompanying  explanations,  describe  the  proce- 
dures used  on  the  abacus  for  adding  35+16  and 
also  for  subtracting  36  — 9.  These  specific  illus- 
tractions  should  help  you  in  adding  and  subtracting 
on  the  abacus  with  other  types  of  examples. 

Multiplication  and  division 'are  also  possible  on 
the  abacus,  but  for  multipliers  and  divisors  of  more 
than  1 digit,  the  procedure  becomes  quite  compli- 
cated. Use  simple  examples  and  demonstrate 


solely  for  the  purpose  of  showing  how  multipli- 
cation is  repeated  addition  of  the  multiplicand,  and 
how  division  is  repeated  subtraction  of  the  divisor. 


a.  Addition:  35 
+ 16 

Step  1.  To  show  the  35  to  be 
added,  count  and  bring  down  5 
beads  on  the  one’s  rod  and  3 beads 
on  the  ten’s  rod. 


Step  2.  Start  to  bring  down 
6 more  beads  (for  the  6 ones  in 
16),  counting  “1-2-3-4-5”  (there 
is  no  bead  for  counting  “6”).  Re- 
member the  1 bead  not  counted. 


Step  3.  Move  the  10  ones  up 
to  the  top.  Move  1 bead  down  on 
ten’s  rod  to  stand  for  the  10  ones 
moved  up. 


Step  4.  Now  bring  down  on 
one’s  rod  the  1 one  remembered 
from  Step  2. 


Step  5.  Move  one  more  ten 
down  for  the  1 ten  in  16. 


Answer:  35  + 16  = 5 tens  and  1 one,  or  51. 

b.  Subtraction:  36 
- 9 

Step  1 . To  show  the  minuend, 
36,  count  and  bring  down  3 beads 
on  the  ten’s  rod  and  6 beads  on 
the  one’s  rod. 
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Step  2.  To  subtract,  move 
beads  up  counting  “1-2-3-4-5-6.” 
Since  there  are  not  9 beads  in 
one’s  column,  you  will  need  more 
ones. 


Step  3.  Move  10  ones  down. 
Move  1 bead  up  on  ten’s  rod  to 
stand  for  the  10  ones  moved  down. 


Step  4.  Continue  to  count 
ones,  moving  beads  up,  “-7-8- 
9.” 


Answer:  36  — 9 = 2 tens  and  7 ones,  or  27. 


Area  Squares.  Have  cut  from  oak  tag  about  two 
hundred  inch-squares,  ten  or  so  foot-squares,  and 
one  or  two  squares  to  represent  a square  yard.  At 
least  one  of  the  square-foot  pieces  should  be  lined 
into  its  144  square  inches,  and  the  back  of  one  of 
the  square-yard  cards  should  be  marked  into  its 
9 square  feet.  For  convenience,  the  latter  item 
ought  to  be  made  to  fold. 

Pupils  may  use  these  squares  for  discovering 
concretely  the  area  of  various  surfaces.  For  ex- 
ample, a sheet  of  paper  8-|"  by  11"  when  compared 
with  a square-foot  card  is  seen  to  be  smaller  than 
a square  foot.  Eleven  rows  of  eight  inch-squares 
each  may  then  be  used  to  cover  the  paper’s  surface. 
Pupils  will  see  quickly  that  one  half  of  a square 
inch  will  be  needed  to  fill  out  each  row,  or,  to  fin- 
ish covering  the  sheet,  5^-  full  square-inch  cards. 
Relying  on  your  pupils’  understanding  of  multipli- 
cation as  a quick  way  to  add  equal  groups,  the  for- 
mula for  area  ( length  times  width  equals  area ) may 
be  developed. 

In  much  the  same  way,  square-inch  cards  may 
be  used  to  cover  a square-foot  card  in  leading  to 
the  idea  that  one  square  foot  contains  144  square 
inches.  Other  such  relationships  between  area 
measures  should  be  developed  in  the  same  way. 


Bead  Board.  Use  §"  stock  that  is  2"  wide. 
From  it  cut  2 pieces  12"  in  length  and  2 pieces 
10^"  in  length.  From  discarded  coat  hangers,  cut 
10  straight  pieces  of  wire  11"  in  length.  One 
hundred  half-inch  beads  will  also  be  required  (see 
Manual,  page  321,  for  a possible  supply  source). 

Draw  a center  line  on  the  face  of  each  12"  piece 
of  wood.  One  and  one-half  inches  in  from  the  end 
drill  a hole  deep,  using  a drill  slightly  larger 
than  the  diameter  of  the  wire.  From  that  point  on, 
drill  9 similar  holes  at  1"  intervals. 


& 


• hr? 


lOl” 


Assemble  the  frame  as  shown  in  the  diagram. 
String  the  beads  ten  to  a wire  and  insert  the  wires 
by  placing  one  end  in  the  bottom  hole  and  bending 
the  wire  enough  to  insert  the  other  end  at  the  top. 
If  desired,  1"  beads  may  be  used  to  make  a larger 
model. 

— ooDoocd 

300 0000000 

§99 ooooooo 

999 0000000 

199 0000000 

199 0000000 

m ooooooo 

0000000000 

0000000000 

0000000000 


Since  the  Bead  Board  has  ten  groups  of  10  beads 
each,  it  can  be  thought  of  as  representing  the  num- 
bers from  1 to  100.  It  can,  therefore,  be  used  for 
a variety  of  activities.  Addition,  subtraction,  mul- 
tiplication and  division  of  1-  and  2-place  numbers; 
column  addition;  adding  by  endings;  and  many 
other  procedures  may  be  demonstrated  with  the 
board.  It  can  also  be  used  as  an  abacus.  The 
schematic  drawing  above  shows  how  7 X 3 = 21 
is  set  up  on  the  Bead  Board  so  that  the  pupil  can 
see  that  multiplication  is  repeated  addition  of  equal 
groups. 

If  the  hundred  beads  are  thought  of  as  one 
whole,  each  one  of  the  beads  may  be  considered  to 
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stand  for  rbo  of  the  whole.  Similarly,  each  strand 
of  10  beads  would  represent  of  the  whole. 
Hence,  work  with  decimals  and  per  cent  is  pos- 
sible. For  example,  pupils  will  be  able  to  find  \ of 
all  the  beads  easily  and  they  will  quickly  see  the 
50  as  representing  i^,  or  0.50.  When  two  or  more 
bead  boards  are  used  in  conjunction  with  one  an- 
other, decimals  greater  than  one  whole  may  be 
handled. 

Bead  Line.  This  is  a simple  device  consisting 
of  100  or  more  beads  (see  Manual,  page  321,  for  a 
supply  source)  strung  together  on  wire  or  cord  and 
stretched  between  two  points  in  the  classroom. 
The  Bead  Line  is  in  effect  a number  line. 

Simple  addition,  subtraction,  multiplication,  and 
division  meanings  and  examples  may  be  demon- 
strated. For  43  -T-  8,  draw  43  beads  over  to  the 
left  side  of  the  wire.  Then  show  how  5 groups  of 
8 beads  each  could  be  moved  one  at  a time  back 
to  the  right  side  of  the  wire.  The  3 remaining 
beads  would  make  the  quotient  5,  R3. 

For  fraction  work,  § of  a group  of  15  can  be 
demonstrated  by  finding  % of  15  beads;  then  the 
number  in  2 of  these  groups  of  five.  In  a manner 
similar  to  the  use  of  the  Bead  Board  described 
above,  the  100  beads  may  be  considered  a whole, 
each  bead  representing  of  the  whole,  for  work 
with  decimals. 

In  general,  whenever  a number  line  can  be  used, 
the  Bead  Line  also  can  be  used,  as  easily  and 
effectively  but  at  a more  concrete  level. 

Calculating  Blocks  and  Strips,  a.  Whole  Num- 
bers. Obtain  a piece  of  wood  1 inch  square  and 
about  6 feet  long.  Measuring  in  from  one  end,  cut 
a piece  at  the  1-inch  line  and  mark  it  “1.”  Make 
the  next  piece  2 inches  long  and  mark  it  “2.”  Con- 
tinue in  the  same  way,  making  each  piece  1 inch 
longer  than  the  previous  piece  and  numbering  con- 
secutively to  10.  It  is  a good  idea  to  make  several 
blocks  for  each  of  the  numbers  1 to  10. 

Oak  tag  or  stiff  cardboard  strips  may  be  used 
in  place  of  wood  if  desired.  In  this  case,  a flat 
one-inch  square,  rather  than  a cube,  will  represent 
the  number  1 . 

Obtain  ten  boxes  (such  as  cigar  or  cheese  boxes), 
label  each  with  a number,  and  use  them  to  store 
the  blocks  or  strips. 

These  blocks  or  strips  may  be  used  to  show 
some  of  the  basic  facts.  For  example,  three  2" 


blocks  laid  end  to  end  will  equal  in  length  a 6-block 

(3X2=6). 

These  blocks  may  also  be  used  to  show  how  find- 
ing the  average  is  the  same  as  finding  what  each 
number  would  be  if  all  were  equal.  Box  A below 
shows  blocks  representing  6,  5,  and  4.  Box  B shows 
how  the  top  block  from  the  6 pile  may  be  placed 
upon  the  4 pile,  to  make  all  piles  equal  in  height. 
The  average,  then,  is  demonstrated  to  be  5. 


The  illustration  below  shows  how  the  strips  may 
be  used  with  a number  line  to  show  the  fact 
9+8  = 17.  Ifa6  strip  is  added  to  this,  the  re- 
sult is  column  addition  in  which  the  last  addition 
requires  bridging  into  the  twenty  decade. 


17 


b.  Common  and  Decimal  Fractions.  It  is  also 
a good  idea  to  have  on  hand  calculating  blocks 
or  strips  to  represent  the  fractions  from  ^ through 
Y2.  Obtain  flat  material  such  as  oak  tag  or 
plywood,  and  cut  twelve  pieces  measuring  12" 
by  \".  Leave  one  piece  whole  (to  represent  the 
number  1),  and  cut  the  next  piece  into  halves, 
the  next  into  thirds,  continuing  in  this  fashion 
until  the  last  piece  has  been  cut  into  12  equal 
parts,  each  representing  ^ . For  work  with  mixed 
numbers,  you  will  need  to  divide  and  cut  two  or 
three  12"  lengths  for  each  different  fraction.  Be 
sure  also  to  provide  several  extra  full-length  pieces. 

Each  fractional  piece  may  be  labeled  with  its 
proper  fractional  unit.  Each  ^ piece  may  be 
turned  over  and  itself  marked  off  into  iVs.  When 
ten  pieces  are  reversed  and  placed  together, 
each  mark  will  stand  for  yuo  of  the  whole.  Hence, 
decimal  work  with  these  particular  blocks  or 
strips  is  possible.  Some  of  the  other  pieces 
may  also  be  marked  or  labeled  on  the  back. 
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For  example,  the  f piece  could  be  labeled  0.5, 
the  f piece  0.125,  and  so  on.  You  may  also 
mark  off  one  of  the  uncut  full-length  pieces  into 
hundredths.  This  may  be  used  as  a scale  for  meas- 
uring fractional  pieces  in  terms  of  decimals  as 
shown  below  (with  part  of  a scale)  for  measuring  §. 
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If  possible,  it  is  also  advisable  to  make,  for  each 
set  of  fractions,  labeled  pockets  similar  to  the  one 
below.  These  could  be  made  of  folded  oak  tag. 
Notice  that  in  order  to  add  § and  f below,  the  strips 
had  to  be  placed  in  a pocket  showing  twelfths,  since 
Y2  is  the  largest  fractional  unit  that  will  measure 
both  f and  \ an  even  number  of  times.  This  use 
of  the  fraction  strips  and  pockets  will  help  pupils 
to  see  the  relationship  between  fractional  units  and 
the  common  denominator. 
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If  the  pockets  are  pinned  one  below  the  other 
on  a bulletin  board,  they  can  be  used  to  bring  out 
fraction,  decimal,  and  per-cent  equivalents  and  at 
the  same  time  the  storage  problem  for  the  individ- 
ual fractional  pieces  will  be  solved.  It  would  be 
wise,  however,  to  obtain  and  label  cigar  boxes,  or 
the  like,  for  more  permanent  storage. 

Flannel  Board.  With  wrong  sides  together,  sew 
2 rectangular  pieces  of  flannel  on  three  sides  and 
turn  right  side  out.  Slide  in  a rectangular  piece  of 
cardboard  slightly  smaller  in  size  and  close  the 
open  end  of  the  flannel  pocket  with  snap  fasteners. 

Glue  small  pieces  of  flannel  or  sandpaper  to  cut- 
outs of  various  sizes  and  shapes  so  they  will  adhere 
to  the  flannel  board. 

A support  for  the  board  may  be  made  by  cutting 
from  large,  heavy  cardboard  a piece  similar  to  the 
one  shown  in  the  diagram  at  the  top  of  the  next 
column.  Cut  out  the  blackened  area  and  fold  on 
the  middle  line. 


Pictured  and  representative  objects  may  be  ma- 
nipulated on  the  flannel  board  to  show  the  meaning 
of  addition,  subtraction,  multiplication,  and  divi- 
sion, whether  it  be  for  whole  numbers,  fractions, 
or  decimals. 

Fraction  Slide  Rule.  Cut  oak  tag  into  two  2" 
by  12f"  strips.  Draw  long  center  lines  on  each 
and  mark  off  inch  spaces,  labeling  these  with  the 
whole  numbers  from  1 to  12,  and  separating  all 
whole-number  spaces  into  eighths. 

Fold  one  strip  along  the  center  line  with  the 
scale  facing  outward.  As  shown  below,  insert  the 
other  strip  in  the  fold  thus  formed  so  that  the  scales 
align  one  atop  the  other.  Paper  clips  placed  as  in 
the  illustration  will  help  hold  the  assembly  together. 
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The  diagram  (which  does  not  show  division 
marks  for  eighths)  also  indicates  the  procedure  for 
adding  3 f to  If.  Place  Strip  B so  that  0 is  over  If 
on  Strip  A.  Find  3f , the  other  addend,  on  Strip  B 
and  read  the  sum,  5,  immediately  below  it  on 
Strip  A.  To  subtract  in  the  example  5 — 3f,  set 
Strip  B so  that  3f  is  over  5 on  Strip  A and  read 
the  answer,  If,  on  Strip  A. 

Notice  that  the  slide  rule  consists  of  two  num- 
ber lines  and  that  one  adds  by  moving  to  the  right 
and  subtracts  by  moving  to  the  left.  Of  course, 
decimal  number  lines  could  be  used  in  place  of 
the  fraction  lines,  but  it  is  difficult  to  mark  and 
label  spaces  much  smaller  than  tenths  unless  the 
whole-number  spaces  are  enlarged  considerably. 
A decimal  slide  rule  held  to  tenths  only  would 
obviously  be  somewhat  limited. 
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Fractional  Pieces.  Supplementing  the  material 
described  under  “Calculating  Blocks  and  Strips,” 
above,  there  should  be  a further  supply  of  pieces 
for  work  with  fractional  parts  of  groups , whether 
the  fractions  under  consideration  be  in  common, 
or  decimal-fraction  form. 

Therefore,  cut  100  or  so  small  discs  from  oak 
tag  (or  use  100  of  any  of  the  quantity  objects  listed 
under  “Equipment”  on  page  319  in  the  Manual) 
and  about  the  same  number  of  small  squares  or 
rectangles.  For  display  and  demonstration  pur- 
poses, these  may  be  equipped  for  use  with  the 
Flannel  Board  which  was  described  in  more  detail 
on  page  313. 

In  addition  to  these  representative  objects,  your 
pupils  may  draw  and  cut  out  pictures  of  objects  to 
be  used  for  slightly  more  concrete  work.  Such 
pictured  objects  are  shown  below  in  the  n-Stand 
where  the  bracket  shows  that  § of  6 trees  are 
4 trees.  This  type  of  semi-concrete  material  may 
be  used  in  a variety  of  ways  to  develop  the  concept 
of  fractional  parts  of  a group. 

§°<*=4 

Of  course,  it  is  not  always  wise  when  working 
with  fractional  parts  of  a whole  to  have  the  whole 
piece  in  the  same  shape  or  form  as  the  calculating 
blocks  and  strips  described  on  page  312.  There- 
fore, cut  circular  discs  from  oak  tag,  or  use  paper 
plates,  and  separate  them  into  the  various  common 
fractional  parts.  Make  some  of  the  discs  as  large 
as  pie  tins  which  may  be  used  for  containers.  A 
revolving  radius  may  be  attached  to  one  of  the  pie 
tins  so  that  various  fractional  parts  of  the  whole 
may  be  generated.  A piece  of  paper  with  a radius 
drawn  should  be  placed  in  the  bottom  of  the  tin. 
Then,  if  the  circular  whole  units  from  which  frac- 
tional pieces  have  been  cut  are  the  same  size  as  the 
bottom  of  the  pie  tin,  they  may  be  used  for  meas- 
uring the  generated  fractions.  The  procedure  is 
illustrated  at  the  top  of  the  next  column  where, 
after  measuring  with  many  fractional  units,  it  was 
discovered  that  | would  measure  the  fraction  ex- 
actly 3 times,  proving  the  fraction  to  be  f of  the 
whole. 


Cut  other  fractional  pieces  from  smaller  discs  to 
make  it  possible  to  show  that  the  fractional  unit 
depends  upon  the  size  of  the  whole,  i.e.,  ^ of  a 
large  disc  is  larger  than  % of  a smaller  disc. 

n-Stand.  This  device  is  really  no  more  than  a 
display  stand  constructed  by  cutting  a groove  in  a 
piece  of  wood.  It  derives  its  name  from  the  fact 
that  it  is  most  useful  for  helping  children  realize 
that  n can  represent  a missing  number  in  such 
combinations  as  32  + «=  51,  « +:  18  = 4,  and 
12  — n=  5.  For  this  teaching,  small  cards  are 
needed.  They  should  be  marked  with  numbers 
and  process  signs,  with  n printed  on  one  card.  For 
32+  n = 51,  the  correct  example,  32+  19  = 51, 
would  be  set  up  and  then,  as  shown  below,  the 
n card  inserted  in  front  of  the  19  to  indicate  how 
n can  be  made  to  represent  the  missing  number. 
Then  other  examples  containing  n would  be  set  up 
and  children  asked  to  explain  how  to  work  them. 


As  mentioned  under  Fractional  Pieces  above, 
the  stand  may  be  used  to  display  pictures  of  repre- 
sentative objects.  Actually,  it  can  be  used  for  a 
wide  variety  of  teaching  situations  where,  for  better 
class  participation,  material  should  be  shown  in  an 
upright  position. 

Peg  Board.  Use  acoustical  board  and  cut  it  in 
such  a way  that  there  will  be  10  columns  of  10  holes 
each.  For  a more  durable  board,  use  a piece  of 
Masonite  Peg  Board  and  mount  it  on  a piece  of 
wood  for  a base. 
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For  pegs,  use  matchsticks  or  purchase  ready- 
made pegs  from  commercial  sources. 

The  Peg  Board  is  based  on  the  same  principle 
(10  groups  of  10)  as  the  Bead  Board,  described  on 
page  311  in  the  Manual,  and  hence  may  be  used  for 
similar  purposes.  Moreover,  acoustical  board  may 
usually  be  obtained  in  quantity  sufficient  to  make 
10  Peg  Boards.  Here,  then,  is  a way  of  representing 
the  number  1,000,  the  fraction  or  the  deci- 

mal 0.001,  along  with  all  the  other  numbers  that 
stem  from  these.  A feeling  for  the  size  of  these 
numbers  may  thereby  be  afforded. 

Pocket  Chart,  a.  Standard  Pocket  Chart.  Use 
a piece  of  oilcloth  8"  by  18".  Folding  the  long 
way,  turn  up  a 2 flap  and  secure  it  in  place  by 
sewing  those  places  indicated  by  the  dotted  lines 
in  the  plan  below.  Stapling  along  the  upper  edge, 
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attach  the  oilcloth  to  a 5-g-"  by  18"  piece  of  wood. 
Label  each  pocket  with  its  name  as  shown  below, 
or  with  the  words  “tenths,”  “hundredths,”  etc.,  so 
pockets  may  be  used  for  decimal  work. 

If  you  wish  a more  durable  pocket  chart,  design 
one  to  be  made  of  plywood.  Pocket  charts  are  also 
used  in  the  reading  program,  and  you  may  find  that 
these  may  be  adapted  for  the  arithmetic  program. 
Whatever  the  case,  be  sure  the  pockets  are  large 
enough  to  accommodate  bundle-numbers. 

Make  from  oak  tag  about  five  hundred  5"  X 1" 
strips.  Leave  20  or  30  loose  and  use  elastics  to 
bundle  the  others  in  groups  of  ten.  If  desired,  in- 
expensive colored  splints  may  be  purchased  in- 
stead (see  Manual,  page  322,  for  a possible  supply 
source). 

The  schematic  drawing  in  the  next  column 
shows  the  three  steps  to  be  taken  in  working  the 
example  43  — 7 = ? The  middle  step  represents 
the  borrowing  of  a ten  and  the  cancel  marks  in  the 
last  step  represent  the  subtracting  of  the  7 ones. 
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43  = 3 tens  and 
13  ones 


43  - 7 = 36 


b.  Multiplication  Pocket  Chart.  Starting  at  the 
bottom,  paste  or  staple  6 business-sized  envelopes 
to  a piece  of  14"  by  18"  oak  tag  (or  plywood).  La- 
bel as  shown  in  the  diagram  below,  where  3 X 34 
is  demonstrated.  Use  the  cards  or  splints  men- 
tioned for  the  Standard  Pocket  Chart  at  the  left. 

Multiplication  with  bundle-numbers  can  be 
shown  with  a Standard  Pocket  Chart,  but  the 
equality  of  the  groups  to  be  combined  and  the 
relationship  of  multiplication  to  addition  are  more 
easily  seen  when  banks  of  pockets  are  used. 


Sectioned  Foot-Rulers  and  Yardsticks.  Cut 
rulers  at  the  one-inch,  three-inch,  four-inch,  and 
six-inch  points  and  mount  the  pieces  on  flexible 
tape.  By  folding  the  sectioned  parts,  the  meaning 
of  a foot  as  twelve  inches  and  as  fractional  parts  of 
a foot  may  be  shown.  Similarly,  yardsticks  may  be 
cut  and  the  pieces  hinged  to  show  the  meaning  of 
a yard  as  three  feet. 
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Games 

It  is  important  that  the  use  of  games  be  thought- 
fully considered.  Almost  without  exception  the 
following  games  provide  practice  only.  It  is  im- 
mediately apparent,  then,  that  if  games  are  used 
too  soon,  before  meanings  have  been  well  es- 
tablished, no  more  good  will  result  than  from  the 
discredited  practice  of  assigning  continued  and  re- 
lentless drill  on  abstract  facts.  If  adequate  mean- 
ings have  been  established,  and  you  wish  to  vary 
the  practice,  games  can  be  invigorating.  Even 
then,  excessive  or  unwise  use  may  move  the  point 
of  emphasis  away  from  arithmetic  and  center  it  on 
competition  or  some  other  undesired  and  perhaps 
even  harmful  goal. 

The  basic  rules  of  play  for  several  games  that 
may  be  adapted  to  arithmetic  are  given  below.  The 
alert  teacher  will  discover  liberties  which  may  be 
taken  with  the  rules  and  in  constructing  the  neces- 
sary equipment  so  that  greater  variety  and  use  than 
is  indicated  may  be  obtained.  You  may  find  that 
some  of  your  pupils  will  be  interested  in  developing 
variations  of  the  games  or  in  devising  new  ones. 
Encourage  this  interest  when  you  can. 

Old  Hat.  a.  Uses:  The  basic  requirement  for 
this  game  is  that  cards  held  in  the  hand  be  matched 
to  make  books  of  2.  Therefore,  practice  may  be 
obtained  on  any  material  that  can  be  placed  on 
separate  cards  and  then  matched.  For  example, 
fractions  could  be  written  on  one  set  of  cards  to  be 
matched  with  pictures  of  parts  of  objects  or  groups 
on  another  set.  Some  other  possibilities  include 
the  matching  of:  (a)  Arabic  numbers  with  Roman 
numerals;  ( b ) numbers  with  0 -pictures;  (c)  ex- 
amples with  estimated  answers ; (d)  problems  with 
the  labels  for  the  answers;  (e)  addition,  subtrac- 
tion, multiplication,  or  division  combinations  with 
their  answers ; (/)  pairs  of  facts ; ( g ) addition  facts 
with  dot  patterns;  {h)  simple  measurement  exam- 
ples with  labeled  answers ; (i)  common  and  decimal 
fractions. 

b.  To  play:  Withdraw  one  card,  leaving  a card 
that  cannot  be  matched,  and  deal  all  cards.  Pupils 
should  match  cards  to  make  books  of  2 cards 
each.  These  may  be  placed  face  down  on  the  table. 
Players  then  take  turns  drawing  cards  from  one 
another  in  the  hopes  of  completing  books  which 
can  be  discarded.  The  child  who  holds  the  odd 
card  at  the  end  of  the  game  is  the  “Old  Hat.” 


Single  Search,  a.  Uses:  The  basic  require- 
ment for  “Single  Search”  is  that  cards  be  matched 
to  make  books  of  2. 

The  most  important  difference  between  this 
game  and  “Old  Hat,”  above,  is  that  the  player 
must  request  (instead  of  draw)  from  an  opposing 
player  the  card  he  needs  to  make  a book.  He  must, 
therefore,  know  what  the  matching  card  would  be 
and  he  must  also  be  able  to  call  for  it  by  name.  A 
few  matchings  that  may  be  considered  are:  (a)  pairs 
of  facts;  ( b ) abstract  numbers  (such  as  12,500,103) 
and  their  language  forms  (twelve  million  five  hun- 
dred thousand  one  hundred  three);  (c)  abstract 
numbers  (such  as  32)  and  their  equivalents  in  tens 
and  ones  (3  tens  and  2 ones);  ( d ) two  forms  for 
any  of  the  basic  facts  (such  as  “5  X 4”  and  “five 
4’s”);  (e)  common  and  decimal  fractions  (such  as 
“|”  and  “0.75”). 

Double  Draw.  a.  Uses:  The  main  difference 
between  this  game  and  “Single  Search,”  above, 
is  that  books  of  4 are  made  instead  of  books  of  2. 
The  difference  makes  the  use  of  this  game  limited 
almost  entirely  to  practice  in  recognizing  and  call- 
ing for  the  related  addition  and  subtraction  facts 
and  the  related  multiplication  and  division  facts, 
or  for  relating  the  various  forms  of  common  and 
decimal  fractions,  as  “one  fourth,”  “0.25,” 
and  info  • 

b.  Preparation:  Make  a deck  of  cards  by  writing 
related  facts  one  to  a card.  If  related  addition  and 
subtraction  facts  are  used,  the  deck  would  be  started 
in  the  manner  indicated  below. 


4 + 7 = 11 

5 + 7 = 12 

6 + 7 = 13 

7 + 4=11 

7 + 5 = 12 

7 + 6 = 13 

11  - 7 = 4 

12  -r  7 = 5 

13  - 7 = 6 

11-4  = 7 

12  - 5 = 7 

13  - 6 = 7 

c.  To  play:  Follow  the  general  directions  for 
“Single  Search”  above.  Shuffling  and  dealing  is 
the  same.  The  difference  lies  in  the  fact  that  re- 
lated facts  are  asked  for  and  each  book  must  con- 
tain 4 cards.  Also,  when  the  requested  card  is  not 
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obtained,  the  pupil  must  draw  twice.  The  player 
who  first  runs  out  of  cards  is  the  winner. 

Over  Orange,  a.  Uses:  For  this  game,  cards 
in  the  hand  are  matched  to  make  books  of  3. 
Therefore,  practice  may  be  obtained  for  any  in- 
formation that  can  be  placed  on  3 separate  cards 
and  then  matched.  Consider  matchings  such  as: 
{a)  combinations,  their  reverses,  and  answers; 
(, b ) simple  examples,  estimated  answers,  and  exact 
answers;  (c)  abstract  numbers,  0 -numbers,  and 
numbers  in  words;  ( d ) 2 forms  of  addition,  sub- 
traction, multiplication  or  division  combinations, 
and  answers  (such  as  81  9;  9)81;  9);  ( e ) frac- 

tions in  figures,  fractions  in  language  form,  and 
pictures  of  fractions  (such  as  \ ; one  fourth ; 
!E);  (/)  basic  facts,  their  reverses,  and  dot 
patterns;  (g)  common  fractions  in  words  and  fig- 
ures, and  decimal  fractions. 

b.  Preparation:  If  the  matchings  in  (a)  above 
are  used,  make  the  deck  of  cards  so  that  combina- 
tions and  their  reverses  are  on  separate  orange 
cards,  and  the  answers  are  on  blue  cards. 

c.  To  play:  Shuffle  and  deal  all  the  blue  cards; 
then  all  the  orange  cards.  At  the  signal  “over  or- 
ange,” each  pupil  must  pass  one  orange  card  to 
the  player  on  his  right.  Two  orange  cards  (a  com- 
bination and  its  reversal)  and  the  correct  blue  an- 
swer card  make  a book  for  which  one  point  is  re- 
ceived. Play  is  continued  in  this  manner  until  a 
player  goes  out,  for  which  an  additional  point  is 
received. 

Clover.  a • Uses:  The  basic  requirement  for 
this  game  is  that  cards  be  played  by  following  suit. 
This  means  that  practice  can  be  obtained  for  any 
information  that  belongs  distinctively  to  one  set  of 
facts.  For  example,  all  higher-decade  addition  ex- 
amples that  have  7 and  5 in  one’s  place  (such  as 
27  + 5 ; 57  + 5 ; 37+5)  belong  to  the  7+5  fam- 
ily. Sets  of  cards  containing  examples  that  belong 
to  this  family  may,  therefore,  be  made  and  used  in 
this  game.  Other  sets  of  information  that  may  be 
used  for  practice  include:  ( a ) subtraction-family 
examples ; ( b ) addition,  subtraction,  multiplication, 
or  division  combinations  or  facts  (such  as  4 -h  4; 
8-^4;  12-^4;  and  so  on) ; ( c ) numbers  having 
3 in  ten’s  place  (431,  30,  531,  38,  etc.),  0 in  one’s 
place  (290,  40,  0,  680,  etc.),  or  some  such  cri- 
terion or  combinations  of  criteria;  (d)  measure- 
ment numbers  that  belong  to  one  system  (such  as 


13  oz.;  2T.;  1671b.;  55  T.);  (e)  problems  that 
involve  the  same  basic  process;  (/)  pictured  or 
written  fractions  that  have  the  same  name  (\ ; one 
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etc.) ; (g)  examples  that  have  carrying  in  ten’s  place 
or  one’s  place,  or  borrowing  in  ten’s  place;  (h)  deci- 
mals that  have  one,  two,  or  three  places. 

b.  Preparation:  (This  illustration  is  for  division 
facts  with  suits  determined  by  size  of  quotients.) 
Obtain  42  cards  about  2"  X 3".  Write  the  division 
facts  with  quotients  4 on  9 of  the  cards,  as  shown 
below.  The  other  cards  might  contain  combina- 
tions with  quotients  5,  quotients  6,  and  quotients  7. 
Facts  from  other  tables  could  be  used,  of  course. 
On  remaining  cards  draw  “lucky  clovers”  similar  to 
that  shown  in  the  illustration  below. 


c.  To  play:  Deal  4 cards  to  each  of  2 to  6 play- 
ers. Place  the  remaining  cards  face  down  in  a pile. 
A player  starts  by  giving  the  answer  to  a card 
(such  as  12-^3)  which  he  places  face  up  on  the 
table.  If  the  answer  is  correct,  the  card  may  be 
left  on  the  table.  The  next  player  must  show  a 
card  of  the  same  family  (such  as  32  -r-  8).  If  he 
cannot,  he  may  play  a “clover”  card  and  change 
the  suit  by  showing  another  of  his  cards.  Failing 
both  alternatives,  he  must  draw  from  the  center 
pile  of  cards.  The  first  person  to  dispose  of  all 
cards  is  the  winner. 

Zooks.  a • Uses:  In  “Zooks”  the  attempt  is  to 
match  2 cards  according  to  some  predetermined 
criterion.  For  example,  it  may  be  decided  that 
pairs  of  facts  should  be  matched.  The  cards  would 
then  contain  facts  and  their  reverses.  Practice  may 
therefore  be  obtained  for  any  information  that  can 
be  written  on  separate  cards  and  matched  accord- 
ing to  a prescribed  criterion.  Consider  the  possi- 
bilities for  variation  given  above  under  “Old  Hat,” 
and  “Single  Search.” 

b.  Preparation:  (This  illustration  is  for  addition 
facts  giving  a sum  of  10.)  Cut  36  cards  about 
2"  X 3"  and  use  them  to  make  4 sets  of  cards  con- 
taining one  each  of  the  numbers  1 through  9. 
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c.  To  play:  Deal  all  cards  face  down  to  2,  3,  or 
4 pupils.  Players  should  take  turns  showing  one 
card  at  a time.  When  the  sum  of  any  2 exposed 
cards  is  10,  the  first  pupil  to  call  “Zooks”  may  col- 
lect all  exposed  cards.  The  player  with  the  most 
cards  wins. 

Yay.  a.  Uses:  Although  this  game  may  be 
adapted  to  other  kinds  of  practice,  it  is  probably 
most  useful  for  reviewing  the  multiplication  and 
division  facts. 

b.  Preparation:  Line  6"  X 5"  cards  into  30 
squares.  For  the  multiplication  facts,  the  top  row 
should  contain  numbers  designating  the  multipli- 
cation tables  with  multipliers  of  2,  3,  4,  5,  and  6. 
Write  answers  for  each  table  in  the  appropriate 
columns.  The  center  square  should  be  marked 
“Free”  (see  the  illustration  below).  No  two  cards 
should  be  alike.  Write  one  complete  set  of  multi- 
plication facts  on  small  cards.  Counters  or  squares 
of  paper  may  be  used  for  markers. 


2 

3 

4 

5 

6 

8 

27 

16 

25 

54 

6 

12 

32 

15 

oo  j 

10 

21 

Free 

45 

42 

4 

15 

12 

30 

24 

14 

6 

24 

10 

48 

c.  To  play:  A leader  should  draw  one  of  the 
small  cards  and  read  the  multiplication  combina- 
tion. If  a player  has  the  correct  answer  he  should 
cover  it  with  a marker.  The  first  player  to  cover 


5 squares  horizontally,  vertically,  or  diagonally, 
calls  “Yay.”  He  is  the  winner  if,  on  calling  back 
the  numbers,  it  is  found  that  his  play  was  faultless. 
A recorder  may  keep  track  of  the  numbers  called 
by  putting  markers  on  a sheet  prepared  like  this. 


2 

2 

4 

6 

8 

. 

3 

3 

6 

9 

12 

Mads.  a.  Uses:  The  playing  board  for  this 
game  contains  questions  which  must  be  answered 
by  the  pupil.  Variation  may  therefore  be  obtained 
by  changing  the  playing  board.  For  example,  the 
board  shown  below  might  have  combinations  for 
a single  process  rather  than  mixed  combinations 
for  the  four  processes.  The  squares  might  also  ask 
children  to  (a)  read  abstract  numbers;  ( b ) tell  the 
abstract  number  equivalents  for  0 -numbers; 
( c ) give  the  correct  fraction  for  pictures  of  parts 
of  objects  or  groups;  (d)  give  estimated  answers 
for  examples;  ( e ) give  a decimal  equivalent  for 
a common  fraction. 

b.  Preparation:  Use  9"  X 12"  construction  pa- 
per and  mark  off  20  rectangles  (or  more  if  you  de- 
sire) as  shown  in  the  diagram  below.  Reserve  a few 
rectangles  in  which  directions  may  be  written  and 
write  multiplication,  addition,  division,  and  sub- 
traction (MADS)  combinations  in  the  others. 
Make  a spinner  with  numbers  from  1 to  4.  As  a 
substitute,  use  small  cards  numbered  1 through  4. 
Obtain  counters,  or  have  pupils  make  them  from 
oak  tag,  to  be  used  as  markers. 

c.  To  play:  Pupils  should  take  turns  spinning, 
or  drawing  cards,  to  discover  the  number  of  spaces 


6+7=  ? 

> 

11  - 5 = ? 

> 

Forgot  something. 
Go  back  to  start. 

56  - 8 = ? 

V 

Red  light. 

Lose  1 turn. 

3 + 8 = ? 

6+  7 = ? 

Downhill. 

Go  forward  1. 

Short  cut. 

Go  to  8 X 6 = ? 
r 

s 

J 1 

9-  3 = ? 

Numberland 

No  gas. 

Go  back  3. 

L 1 
24gi  3 = ? J 

9 X 3 = ? 

^ / 

Uphill.  Go  back  1 

3 — 8 = ? 

< / 

i 

8 X 6 = ? ^ 

Superhighway. 

1 extra  turn. 

9+  8 = ? 
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to  advance.  If  the  correct  answer  is  not  given  for 
a fact,  the  pupil  may  receive  help.  In  this  case  his 
button  stays  in  the  square  just  as  though  he  had 
answered  correctly,  but  when  his  turn  comes  to 
advance  again,  he  may  not,  until  he  can  give  the 
correct  answer  for  the  square  missed  previously. 
When  progress  stops  in  a square  where  directions 
are  given,  these  should  be  observed.  The  first 
player  to  advance  his  marker  to  “Numberland”  is 
the  winner. 


Equipment 

Number  Boxes.  Candy  or  cigar  boxes  are  ideal 
for  storing  items  used  for  individual  or  independent 
study.  A typical  box  might  contain  ten  or  more 
sticks  (dowels,  discs,  used  matches,  etc.),  calculat- 
ing blocks  or  strips,  fractional  pieces,  a fraction 
slide  rule,  and  area  squares. 

Quantity  Objects.  Frequently  large  numbers 
of  objects  are  needed  for  teacher  demonstration  or 
pupil  experimentation.  The  following  list  suggests 
some  easily  obtained  items  that  may  be  useful  for 
such  activities: 


acorn  cups 
beads 
blocks 
buttons 

cardboard  strips 

clothes  pins 

coins 

discs 

dowels 

drinking  straws 
lima  beans 


marbles 

milk-bottle  caps 
nails 

paper  clips 
soda-bottle  caps 
splints 
spools 

tongue  depressors 
toothpicks 
used  matches 
wooden  beads 


Measures.  Listed  in  the  next  column  are  a few 
of  the  many  items  that  are  useful  in  enriching  or 
making  more  meaningful  the  study  of  measures. 


a.  Capacity.  Dry  measure  containers:  quart;  peck; 
bushel.  Liquid  measure  containers:  measuring  spoons ; 
cup;  half-pint;  quart;  gallon.  Comparing  capacity: 
beans,  sand,  or  rice. 

b.  Length:  foot  rule  and  yardstick  and  perhaps  a 
rod-long  stick;  tape  measure;  cyclometer;  pedom- 
eter. 

c.  Weight:  several  ounce,  pound,  quarter-pound, 
and  half-pound  weights  in  varying  size  so  that  weight, 
not  size,  can  be  stressed;  lever  and  spring  balances  (up 
to  25  pounds);  postal  scales. 

d.  Surface  Measure:  square-inch,  square-foot,  and 
square-yard  cards  (see  “Area  Squares”  in  Devices  sec- 
tion above). 

e.  Temperature:  clinical  and  weather  thermometer. 

/.  Time:  calendar;  clock;  stop  watch;  timer; 

hour  glass ; sundial. 

g.  Scale  Drawings:  local  and  national  road  maps; 
simple  blueprints  and  house  plans;  compass  and/or 
dividers. 

Miscellaneous.  Since  numbers  can  be  associ- 
ated with  almost  any  activity  or  object,  the  follow- 
ing list  must  be  considered  merely  illustrative  of  the 
many  miscellaneous  aids  that  are  helpful  in  the 
classroom: 

any  of  the  items  mentioned  under  the  Devices 
section 

calculating  machine 

catalogues  (seed,  department  store,  etc.) 
colored  paper 
egg  boxes 

empty  grocery-store  boxes  and  cans 

envelopes 

graph  paper 

notebooks  or  scrapbooks 
oak  tag  or  heavy  cardboard 
old  magazines  and  newspapers 
paper  plates 
pie  tins 

ribbon  and  string  for  fractions 

speedometer 

toy  money 
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Commercial  Teaching  Aids 


Many  excellent  teaching  materials  are  produced  for  sale.  Some  of  these 
are  given  below,  classified  according  to  the  nature  of  the  item.  Since  prices 
are  subject  to  some  variation,  none  are  given.  This  should  be  no  deterrent, 
however,  for  most  companies  will  be  happy  to  provide  such  information, 
along  with  descriptive  literature  concerning  their  products. 

It  is  sometimes  assumed  that  a large  supply  of  teaching  materials  is  neces- 
sary for  superior  teaching,  but  the  reverse  of  this  condition  often  seems 
more  likely.  Select  your  arithmetic  teaching  equipment  with  care  and  in 
the  light  of  the  whole  program.  Consider  some  of  the  already-mentioned 
class-made  substitutes  that  might  be  more  useful  and  instructive.  Beyond 
cost,  appraise  carefully  the  durability,  ease  of  handling,  storage  problems, 
and  teaching  efficiency  offered  by  each  item.  Remember  that  the  simplicity 
of  an  inexpensive  item  may  enhance  its  effectiveness  while  the  wide  appli- 
cability and  extreme  durability  of  some  of  the  costlier  materials  may  just 
as  well  make  investment  in  them  attractive  and  worthwhile. 

By  all  means  consider  the  value  to  you  and  your  class  derived  from  the 
purchase  and  use  of  commercial  aids,  but  be  sure  to  retain  and  develop  that 
talent  so  vital  to  the  teacher,  the  talent  for  getting  the  most  out  of  the  im- 
mediate environment  as  it  stands. 


Films.  These  carefully-selected  1 6 mm  motion 
picture  listings  are  given  in  alphabetical  order  by 
title.  The  main  source  of  each  film  is  given  im- 
mediately following  each  title.  Requests  for  further 
information  from  these  producers  or  distributors 
will  usually  bring  excellent  advertising  literature 
describing  the  nature  and  extent  of  each  firm’s 
film  offerings  including  its  plans  for  future  film 
production. 

Decimals  Are  Easy.  Coronet  Films,  65  East  South 
Water  Street,  Chicago  1. 

Division  Is  Easy.  Coronet  Films,  65  East  South  Water 
Street,  Chicago  1. 

Division  of  Fractions.  Knowledge  Builders,  625  Madi- 
son Avenue,  New  York  22. 

Fractions  Series.  Johnson  Hunt  Productions,  6509 
De  Longpre  Avenue,  Hollywood  28.  These  seven 
titles  from  a series  of  eight:  Introduction  to  Frac- 
tions; How  to  Change  Fractions ; How  to  Add  Frac- 
tions; How  to  Subtract  Fractions ; How  to  Multi- 
ply Fractions ; How  to  Divide  Fractions;  Decimal 
Fractions. 

Helping  Children  Discover  Arithmetic.  Wayne  Univer- 
sity, Audio-Visual  Materials  Bureau,  5272  Second 
Avenue,  Detroit  1. 

How  to  Use  Decimals.  Knowledge  Builders,  625  Madi- 
son Avenue,  New  York  22. 

Language  of  Mathematics.  Coronet  Films,  65  East 
South  Water  Street,  Chicago  1. 

Meaning  of  Long  Division.  Encyclopaedia  Britannica 


Films  Inc.,  1150  Wilmette  Avenue,  Wilmette, 
Illinois. 

Measuring  Simple  Areas.  Knowledge  Builders,  625 
Madison  Avenue,  New  York  22. 

Multiplication  Is  Easy.  Coronet  Films,  65  East  South 
Water  Street,  Chicago  1. 

Multiplying  Fractions.  Knowledge  Builders,  625  Madi- 
son Avenue,  New  York  22. 

Number  System , The.  Encyclopaedia  Britannica  Films 
Inc.,  1150  Wilmette  Avenue,  Wilmette,  Illinois. 
Parts  of  Things.  Young  America  Films  Inc.,  18  East 
Forty-first  Street,  New  York  17. 

Simple  Fractions.  Knowledge  Builders,  625  Madison 
Avenue,  New  York  22. 

We  Discover  Fractions.  Coronet  Films,  65  East  South 
Water  Street,  Chicago  1. 

What  Are  Decimals?  Instructional  Films  Inc.,  1150 
Wilmette  Avenue,  Wilmette,  Illinois. 

What  Are  Fractions?  Instructional  Films  Inc.,  1150 
Wilmette  Avenue,  Wilmette,  Illinois. 

Filmstrips.  (Listed  in  alphabetical  order  by 
series  title.)  To  permit  direct  communication  for 
further  and  more  complete  information,  the  name 
and  address  of  the  filmstrip  producer  or  distributor 
is  given  after  each  of  the  following  titles: 

Adventures  with  Numbers.  Popular  Science  Publish- 
ing Company,  Audio-Visual  Division,  353  Fourth 
Avenue,  New  York  10.  A series  of  six  titles:  Making 
Change;  Zero  in  Multiplication;  Two  Figure  Divi- 
sors; Dividing  a Whole  Number  by  a Fraction;  Mean- 
ing of  Decimals;  Dividing  with  Decimals. 
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Arithmetic-Kit  1.  The  Jam  Handy  Organization, 
2821  East  Grand  Boulevard,  Detroit  11.  These 
three  titles  from  a series  of  nine:  Multiplication  and 
Division ; Addition  and  Subtraction  of  Fractions ; 
Multiplication  and  Division  of  Fractions. 

Decimals  and  Percentage  Series.  Eyegate  House 
Inc.,  330  West  Forty-second  Street,  New  York  18. 
These  six  titles  from  a series  of  nine:  Introduction  to 
Decimals ; Decimals  and  Common  Fractions ; Com- 
paring Decimals ; Adding  and  Subtracting  Decimals ; 
Multiplying  Decimals ; Dividing  Decimals. 

Fractions.  Curriculum  Films  Inc.,  10  East  Fortieth 
Street,  New  York  16.  A series  of  nine  titles:  What 
Is  a Fraction?  Fractions  of  a Group ; How  Large  Is  a 
Fraction?  Writing  Fractions;  Mixed  Numbers;  Com- 
mon Denominators;  Adding  Fractions;  Multiplying 
Fractions  by  Fractions;  Using  Mixed  Numbers. 

Fraction  Series.  Society  for  Visual  Education  Inc., 
1345  West  Diversey  Parkway,  Chicago  14.  A series 
of  seven  titles:  Meaning  of  Fractions;  Changing  the 
Terms  of  Fractions;  Adding  Like  Fractions  and 
Mixed  Numbers;  Adding  Unlike  Fractions  and  Mixed 
Numbers;  Subtracting  Unlike  Fractions  and  Mixed 
Numbers;  Multiplying  Fractions  and  Mixed  Numbers; 
Dividing  Fractions  and  Mixed  Numbers. 

History  of  Measures.  Young  America  Films  Inc., 
18  East  Forty-first  Street,  New  York  17.  These 
five  titles  from  a series  of  six:  History  of  Our  Number 
System;  History  of  Telling  Time;  History  of  the 
Calendar;  History  of  Linear  Measurement;  History 
of  Area  Measurement. 

Introduction  to  Fractions.  The  Jam  Handy  Or- 
ganization, 2821  East  Grand  Boulevard,  Detroit  11. 
A series  of  five  titles:  Fractional  Parts  of  a Whole , 
b b \»  Fractional  Parts  of  Groups , b b Frac- 

tional Parts  of  a Whole  and  Groups,  b Non- 
Unit  Fractions  of  a Whole  and  Groups;  Comparing 
Fractions. 

Study  of  Fractions  Series,  A.  Photo  and  Sound  Pro- 
ductions, 116  Natoma  Street,  San  Francisco  5.  A 
series  of  ten  titles:  Units  and  Fractional  Parts;  Re- 
ducing and  Changing  Fractions;  Multiple  Fractions — 
Improper  Fractions;  Improper  Fractions  ( cont .) — 
Mixed  Numbers;  Changing  Fractions  to  a Common 
Denominator  {Part  1 );  Changing  Fractions  to  a 
Common  Denominator  ( Part  2);  Comparing  Frac- 
tions— Adding  and  Subtracting;  Multiplying  Frac- 
tions; Dividing  Fractions;  Reciprocals — The  Rule  of 
Division. 

Study  of  Measurement,  A.  Photo  and  Sound  Pro- 
ductions, 116  Natoma  Street,  San  Francisco  5. 
These  two  titles  from  a series  of  eight:  Linear 
Measure;  Surface  Measure. 

Charts  and  Flash  Cards 

Bulletin  Board  Charts  on  Arithmetic.  F.  A.  Owen 
Publishing  Company,  Dansville,  New  York.  Charts 
covering  the  following  subjects:  Measures  I;  Meas- 
ures II;  A Time  Chart;  Linear  Measure;  Roman 
Numerals;  Change  for  a Dollar;  Kinds  of  Subtrac- 


tion; Temperature;  Weight;  Liquid  and  Dry  Meas- 
ure; Measure  by  Counting;  Decimals ; Using  Deci- 
mals I;  Using  Decimals  II;  Fraction  Chart;  More 
Fractions;  Adding  Fractions;  Interest  Problems;  A 
Long  Division  Chart. 

Decimal  Equivalent  Chart.  Brown  and  Sharpe  Manu- 
facturing Company,  Department  43,  Providence, 
Rhode  Island.  Decimal  equivalents  of  the  fractional 
parts  of  an  inch.  Helps  emphasize  the  importance 
of  arithmetic  in  industry.  Free 

Fraction  Cards.  Steck  Company,  Austin  61,  Texas. 
Ten  cards  showing  \ pictured  as  squares, 

circles,  and  triangles. 

Group  Recognition  Cards.  Ginn  and  Company,  72 
Fifth  Avenue,  New  York  11;  Ideal  School  Supply, 
8312  Bickhoff  Avenue,  Chicago;  Ken  worthy  Edu- 
cation Service,  Buffalo  3,  New  York;  Scott,  Fores- 
man  and  Company,  433  east  Erie  Street,  Chicago; 
Steck  Company,  Austin  61,  Texas.  Number  groups 
showing  objects,  dots,  etc. 

History  of  the  Standard  Units  of  Measurement.  H.  G. 
Ayre,  Western  State  Teacher’s  College,  Macomb, 
Illinois.  Set  of  six  8 by  10  pictures  for  the  arith- 
metic bulletin  board. 

Pocket-Size , Plastic , Decimal-Equivalent  Card.  Brown 
and  Sharpe  Manufacturing  Company,  Department 
43,  Providence,  Rhode  Island.  Decimal  equivalents 
for  common  fractions.  Free 

Time  Telling.  Educational  Service  Department,  Ham- 
ilton Watch  Company,  Lancaster,  Pennsylvania. 
Watchmaking  and  the  importance  and  measurement 
of  time.  Teacher’s  guide,  with  chart.  Free 

Working  with  Numbers  Teaching  Aids . Steck  Company, 
Austin  61,  Texas.  Includes  almost  20  sets  of  flash 
cards  for  addition,  subtraction,  multiplication  and 
division,  fractions,  and  counting;  100  and  200 
chart.  Manuals  for  teacher  use  accompany  the 
various  teaching  aids. 


Devices 

Abacounter.  The  Abacounter  Educational  Company, 
50  Broad  Street,  New  York  4.  An  arithmetic  teach- 
ing and  training  aid  built  on  the  idea  of  an  abacus, 
but  much  larger. 

Beads.  J.  L.  Hammett  Company,  Kendall  Square, 
Cambridge,  Massachusetts.  In  half-inch  and  inch 
diameters  for  making  abacus,  bead  boards,  or 
the  like. 

Educational  Toy  Money.  J.  L.  Hammett  Company, 
Kendall  Square,  Cambridge,  Massachusetts.  Sim- 
ulated coin  and  paper  money  representing  about 
$100. 

Fraction  Trainers.  Robinson  Howell  Company,  641 
Mission  Street,  San  Francisco  5.  Common  fractions 
cut  from  plastic  circles. 

Fraction  Wheel.  Ideal  School  Supply  Company,  8312 
Bickhoff  Avenue,  Chicago  20.  Ten  7-inch  circles 
segregated  into  equal  parts  to  show  the  most  used 
fractions.  Box  makes  easel. 
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Fractional  Parts.  Visual  Specialties  Company,  5701 
West  Vernor  Street,  Detroit  9.  Felt  cutouts  of  cir- 
cles (Set  140)  and  squares  (Set  141).  Felt  yardage 
also  obtainable  from  this  company  for  making  frac- 
tional pieces. 

Fraction-Decimal  Comparator.  Robinson-Howell  Com- 
pany, 641  Mission  Street,  San  Francisco  5.  Simple 
slide  rule  for  fractions,  decimals,  and  per  cents. 
Made  of  vulcanized  fibre,  with  transparent  acetate 
slide  which  moves  to  left  or  right. 

Fractions  Made  Easy.  Ideal  School  Supply  Company, 
8312  Bickhoff  Avenue,  Chicago  20.  Squares,  tri- 
angles, and  circles,  on  which  cutouts  fit  to  show 
various  fractions. 

Ideal  Colored  Sticks.  Ideal  School  Supply  Company, 
8312  Bickhoff  Avenue,  Chicago  20.  For  grouping 
on  ten  and  to  show  the  addition,  subtraction,  mul- 
tiplication, and  division  facts  and  processes. 

Large  Peg  Board  Outfit.  J.  L.  Hammett  Company, 
Kendall  Square,  Cambridge,  Massachusetts.  To  be 
used  like  a hundred  board  for  showing  addition, 
subtraction,  multiplication,  and  division  facts.  Col- 
ored pegs  for  use  with  homemade  boards  also 
available. 

Math-O-Blocks.  D.  T.  Davis  Company,  178  Walnut 
Street,  Lexington,  Kentucky.  Twenty- three  wooden 
number  blocks.  The  size  of  each  block  represents 
a number  so  facts  may  be  shown  by  combinations 
of  blocks. 

Number  as  the  Child  Sees  It.  Grossnickle,  Metzner, 
Wade  materials,  John  C.  Winston  Company,  Phila- 
delphia, Pennsylvania.  Some  concrete  and  semi- 
concrete  materials  (and  manual)  for  use  in  discover- 
ing simple  addition  and  subtraction  facts ; counting 
discs;  fact  finder;  modernized  abacus;  fractional 
parts;  cohere-o-graph  (flannel  board);  fraction 
chart;  hundred  board;  place- value  pockets;  and 
the  like. 

Number  Kit.  Houghton  Mifflin  Company,  2 Park 
Street,  Boston  7.  Materials  for  use  with  the  Cather- 
ine Stern  approach  to  arithmetic. 

One  Hundred  Chart  and  Two  Hundred  Chart.  Steck 
Company,  Austin  61,  Texas.  Ten  strips  with  ten 
red  dots  on  each ; one  square  with  one  hundred  red 
dots ; wall  chart. 

Parts  Imparter.  Exton-aids,  Box  MT,  Mill  Brook,  New 
York.  Rotating  double  discs  which  can  be  manipu- 
lated to  show  fractional  parts.  For  teacher  and  class. 

Place  Value  Chart.  L R Learning  Aids,  854  Howard 
Street,  Detroit  26.  Shows  the  place  value  of  whole 
numbers  and  is  extended  to  the  right  of  the  decimal 
point  to  show  fractional  values. 

Hundred  Chart.  J.  L.  Hammett  Company,  Kendall 
Square,  Cambridge,  Massachusetts.  Chart  with 
numbers  to  100  in  sequence  and  arranged  in  ten 
rows  of  ten  columns  each.  For  use  in  developing 
understanding  of  2-place  numbers. 

Teach- A- Number  Kit.  Teach- A-Number  Company, 
725  Polydras  Street,  New  Orleans,  Louisiana.  Ten 


wooden  number  blocks.  The  size  of  each  block 
represents  a number  so  facts  may  be  shown  by  com- 
binations of  blocks. 

Ten-Ten  Counting  Frame.  Milton  Bradley  Company, 
Springfield,  Massachusetts.  Board  with  ten  wires, 
each  with  ten  beads  for  counting. 

Games 

Addi-Fax ; Multi-Fax.  The  Plaway  Games,  18  Divi- 
sion Street,  Sidney,  New  York.  Addition  and  mul- 
tiplication number  cards  for  rummy-like  game. 

Addit.  Maxim  Games  Company,  New  York.  Addition 
cards  and  discs. 

Aritho.  Psychological  Services,  4502  Stanford  Street, 
Chevy  Chase,  Maryland.  Beano-like  game  for  all 
four  processes. 

Arith-O-Cards.  Arith-O-Card  Company,  157  South 
Mentor  Avenue,  Pasadena  5,  California.  Addition 
and  multiplication  number  cards  for  rummy-like 
game. 

Attaboy’s  Number  Puzzle  Games.  The  Attaboy  Com- 
pany, Wichita  Falls,  Texas.  Addition,  subtraction, 
multiplication,  division. 

Chutes  and  Ladders.  Milton  Bradley  Company,  Spring- 
field,  Massachusetts.  Counting  and  addition  game 
played  with  dice. 

Fiddlestix.  Plaza  Manufacturing  Company,  New  York. 
Addition  and  multiplication. 

Fracti-Fax.  The  Plaway  Games,  18  Division  Street, 
Sidney,  New  York.  Set  I contains  forty-five  cards 
with  fractions  printed  on  each.  Object  is  to  make 
books  of  equivalent  fractions. 

Go-to-the-Head-of-the-Class  Game.  Milton  Bradley 
Company,  Springfield,  Massachusetts. 

Hit.  The  Plaway  Games,  18  Division  Street,  Sidney, 
New  York.  Beano-like  game. 

Imout.  Imout  Company,  Box  146,  Station  A,  St. 
Petersburg,  Florida.  Two  beano-like  games  for 
fractions  and/or  multiplication  and  division. 

Let's  Go  Shopping.  Samuel  Gabriel  Sons  and  Com- 
pany, New  York.  Buying  and  selling  with  metal 
coins.  Addition  and  subtraction. 

Multiplication  Tables , Arithmetic  Game.  Miss  I.  D. 
Fogelson,  5520  South  Short  Drive,  Chicago  37. 
For  encouraging  pupils  to  learn  their  multiplica- 
tion tables.  Individual  use. 

Pla-Pak.  The  Plaway  Games,  18  Division  Street, 
Sidney,  New  York.  Box  of  colored  wooden  objects, 
with  directions  for  activities  to  teach  counting,  ad- 
dition, multiplication,  and  division. 

Say-it  Games.  Garrard  Press,  119  West  Park  Avenue, 
Champaign,  Illinois.  Addition,  subtraction,  multi- 
plication, and  division  practice. 

Spinno.  The  John  C.  Winston  Company,  Philadelphia. 
Circular  cards  fit  under  a spinner  to  make  drill 
game  for  all  facts. 

Tallit.  Maxim  Games  Company,  New  York.  Multi- 
plication cards,  and  discs. 
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Know  Your  Money.  United  States  Secret  Service, 
Treasury  Department,  Washington,  D.C.  Shows 
the  difference  between  counterfeit  and  real  money. 

Free 

Lessons  in  Arithmetic  through  School  Savings.  Educa- 
tion Section,  United  States  Savings  Bonds  Division, 
Treasury  Department,  Washington  25,  D.C.  Em- 
phasizes student  participation  in  the  training  and 
practice  of  thrift  and  planned  spending.  Free 

Measuring  Instruments.  Bruce  Publishing  Company, 
424  North  Milwaukee  Street,  Milwaukee  1,  Wis- 
consin. Illustrates  and  explains  the  use  of  many  of 
the  more  precise  measuring  devices  used  in  industry 
today.  $0.15 

Numbers  and  Numerals.  Bureau  of  Publications,  T each- 
ers  College,  Columbia  University,  New  York.  An 
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Railroad,  Room  2021,  Baltimore  and  Ohio  Build- 
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metic. Free 
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Story  of  Figures , The.  Burroughs  Adding  Machine 
Company,  6071  Second  Boulevard,  Detroit  32. 
Brief  history  of  mechanical  computation.  Free 
Timekeeping  through  the  Ages.  United  States  Depart- 
ment of  Commerce,  National  Bureau  of  Standards, 
Washington,  D.C.  Written  in  simple  narrative  lan- 


guage easily  understood  by  elementary  school 
children.  Free 

Your  Money.  The  Federal  Reserve  Bank,  Minneapolis, 
Minnesota.  Pictures  on  money  and  banking  in  the 
United  States.  Free 


Source  Guides  to  Teaching  Materials 

“Aids  to  Teaching,”  Mathematics  Teacher.  National 
Council  of  Teachers  of  Mathematics,  1201  Six- 
teenth Street,  N.W.,  Washington  6,  D.C.  Regular 
feature  in  the  Mathematics  Teacher.  Lists,  describes, 
and  appraises  the  latest  materials,  devices,  games, 
films,  and  filmstrips  for  use  in  studying  mathematics. 

“Audio-Visual  Supplement,”  The  Instructor , January, 
1953.  Department  AV,  Dansville,  New  York. 
Covers  all  phases  of  audio-visual  activity,  giving 
uses,  sources  of  films,  and  so  on.  $0.05 

Blue  Book  of  16  mm  Films.  Department  of  Audio 
Visual  Instruction,  The  Educational  Screen,  64  E. 
Lake  Street,  Chicago.  Official  and  annual  Journal 
of  National  Education  Association.  Describes  more 
than  7,000  films. 

Classroom  Aids.  E.  C.  Dent,  U.S.  Office  of  Education, 
Washington,  D.C.  Good  references  on  pictures, 
maps,  charts,  and  the  like. 

Descriptive  and  Evaluative  Bibliography  of  Mathematics 
Films,  A.  Henry  W.  Syer,  Boston  University 
School  of  Education,  Boston.  Mimeographed.  $0.75 

Directory  of  16  mm  Educational  Motion  Pictures  on 
Mathematics.  Coronet  Films,  Coronet  Building, 
Chicago  1 . Free 

Discussion  Aids.  National  Association  of  Manufac- 
turers, Special  Services  Department,  14  West  49th 
Street,  New  York  20.  A catalogue  of  pamphlets, 
booklets,  posters,  and  films  on  money,  taxes,  profits, 
careers,  research  in  science,  and  so  on.  Free 

Educational  Film  Guide.  H.  W.  Wilson  Company,  950 
University  Avenue,  New  York  52.  An  annual  an- 
notated compilation  of  all  kinds  of  16  mm  motion 
pictures  by  title,  subject,  and  classification.  In- 
cludes films  other  than  for  arithmetic. 

Educators  Guide  to  Free  Films.  Educators  Progress 
Service,  Randolph,  Wisconsin.  An  annually  pub- 
lished annotated  guide  to  free  films.  Gives  listings 
by  areas,  title  and  subject  and  indicates  sources  and 
availability. 

Elementary  Teachers  Guide  to  Free  Curriculum  Mate- 
rials. Educators  Progress  Service,  Randolph,  Wis- 
consin. Annually  published  list  of  free  materials 
covering  all  areas  and  all  types  of  materials  except 
films  and  filmstrips. 

Filmstrip  Guide.  H.  W.  Wilson  Company,  950  Uni- 
versity Avenue,  New  York  52.  The  1950  bound 
issue  and  the  1952  Annual  Cumulation  jointly  pro- 
vide an  inclusive  alphabetized  and  classified  list  of 
over  4,000  filmstrips. 

“Mathematical  Plays  and  Programs,”  The  Mathematics 
Teacher,  November,  1951,  pp.  526-528.  National 
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Council  of  Teachers  of  Mathematics,  1201  Sixteenth 
Street,  N.W.,  Washington  6,  D.C.  References  for 
mathematics  teachers.  About  50  to  60  plays  and 
programs.  Most  have  appeared  in  the  Mathematics 
Teacher. 

Mathematical  Teaching  Aids.  Chicago  Schools  Journal, 
Jan.,  Feb.  Supplement,  1950.  Chicago  Teachers 
College,  6800  Stewart  Avenue,  Chicago  21.  Free 
and  inexpensive  materials  of  all  kinds  for  all  grades. 

Mathematical  Visual  and  Teaching  Aids.  Teaching  Aids 
Service,  New  Jersey  State  Teachers  College,  Upper 


Montclair,  New  Jersey.  Bibliography  of  sources  of 
maps,  devices,  exhibits,  films,  slides,  and  filmstrips, 
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“Projection  Materials,”  The  Fiftieth  Yearbook,  Part  II, 
pp.  177-185,  The  National  Society  for  the  Study 
of  Education.  University  of  Chicago  Press,  Chicago, 
1951. 

Society  for  Visual  Education,  Inc.  1345  West  Diversey 
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zation furnishes  pamphlets  describing  the  use  of  all 
types  of  visual  aids.  Free 
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Tables  of  Measure 


Liquid  Measure 


Dry  Measure 


2 cups  (c.)  = 1 pint  (pt.) 

2 pints  = 1 quart  (qt.) 

4 quarts  = 1 gallon  (gal.) 


2 pints  (pt.)  = 1 quart  (qt.) 

8 quarts  = 1 peck  (pk.) 

4 pecks  = 1 bushel  (bu.) 


Cooking  Measures 


3 teaspoons  (tsp.)  = 1 tablespoon  (tbsp.) 
16  tablespoons  = 1 cup  (c.) 


2 cups  = 1 pint  (pt.) 

4 cups  = 1 quart  (qt.) 


Measures  of  Weight 

16  ounces  (oz.)  = 1 pound  (lb.) 

100  pounds  = 1 hundredweight  (cwt. 
2,000  pounds  = 1 ton  (T.) 


Measures  in  Counting 

12  things  = 1 dozen  (doz.) 
12  dozen  = 1 gross 
144  things  = 1 gross 


Measures  of  Time 


60  seconds  (sec.) 
60  minutes 
24  hours 
7 days 
30  days 
52  weeks 
12  months 

365  days 

366  days 
10  years 

100  years 


1 minute  (min.) 
1 hour  (hr.) 

1 day  (da.) 

1 week  (wk.) 

1 month  (mo.) 

1 year  (yr.) 

1 year 
1 year 
1 leap  year 
1 decade 
1 century 


Measures  of  Length 

12  inches  (in.)  = 1 foot  (ft.) 

3 feet  (ft.)  = 1 yard  (yd.) 
36  inches  = 1 yard 
5^  yards  = 1 rod  (rd.) 
16^  feet  = 1 rod 
5,280  feet  = 1 mile  (mi.) 
1,760  yards  =1  mile 
320  rods  = 1 mile 


Measures  of  Surface,  or  Square  Measure 

144  square  inches  (sq.  in.)  = 1 square  foot  (sq.  ft.) 

9 square  feet  (sq.  ft.)  = 1 square  yard  (sq.  yd.) 
30|:  square  yards  = 1 square  rod  (sq.  rd.) 
160  square  rods  = 1 acre  (A.) 

640  A.  = 1 square  mile  (sq.  mi.) 


m 
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INDEX 


Accuracy,  see  Estimating,  Problem-solving,  and  Round 
numbers 
Addition 
facts,  298 

generalizations  about,  31,  34-37,  64,  68-69 
meaning  in,  31 

process  with  whole  numbers:  carrying , 34-37 ; checking , 
33-34;  column,  33-38;  facts,  32-33,  298;  helps  in, 
32-37;  review  of,  31-37;  whole  stories  in  subtraction 
and,  42 

relationships  to:  division , 84-86;  multiplication,  62-64; 
subtraction,  47-49 

See  also  addition  under  Decimals,  Fractions,  Mixed  num- 
bers, and  Money  numbers 
Analysis  of  problem  situations,  40,  86 
Answers  not  on  reproduced  pages,  but  on  Manual  pages,  4 
Area  of  a rectangle,  282-285 
Arithmetic  portfolio,  309 
Average,  93-94 

See  also  Problem-solving 

Bibliography 

professional  books  and  pamphlets,  323 
reference  materials,  323 
source  guides,  324 
Business  situations 
automobile,  170-171 

buying  and  shopping,  38-39,  68-69,  69-70,  70-71, 
89-90,  91-92,  118-119,  122-124,  160-162,  162,  172- 
174,  196,  239 

earning  and  saving  money,  37-38,  38-39,  93-94,  162 

making  change,  37-38,  48-49 

payment-plan  buying,  89-90 

selling,  37-38,  38-39,  91-94,  116-117,  163-164 

working,  38-39,  116-117,  163-164 

Century,  292-293 
Chart 

chapter  test  record,  54 

comparison  of  measurement  and  fractional-part  divi- 
sion, 81 

inventory  test  record  34-35 

Checking  answers,  see  Addition,  Subtraction,  Multiplication, 
and  Division 
Comparison(s) 

by  division,  254-255,  258-259,  259-260 

of  fractions,  120-122 

by  subtraction,  40-41,  46-47,  259-260 

by  using  a fraction,  120-122,  209-210,  254-257,  288-289 

Decimal(s) 

adding,  270-273,  278-279,  280 
fractions  (common)  equivalent  to,  268-270,  274-277 
generalizations  about,  278-279 
meaning  in,  268-270,  273,  274-277 
in  measurement,  268-270 
place  value  in,  278-279 
reading,  writing,  268-270,  273,  274-277 
subtracting,  270-273,  278-279 
Denominate  numbers,  see  Measures  and  Practice 
Devices 

commercial,  321-322 
instructions  for  making,  310-315 


Diagrams  to  show  meaning  in 
addition,  32-33,  49 
decimals,  268-273,  274-277,  278-279 
division,  72-73,  146-147 

fractions,  75-77,  79-82,  120-124,  124-129,  129-130, 
130-132,  132-133,  134-135,  136-138,  164-166,  200- 
201,  202-203,  204-209,  247-248,  249,  274-277 
measurement,  106-107,  107-108,  132-133,  268-270, 
270-272,  281-283,  284-285,  286-287 
multiplication,  62-64 
problems,  see  Problem-solving 
subtraction,  40-41,  42,  46-47,  49,  164-166 
time,  182-184,  292-293 
Division 

comparison  by,  259-260,  288-289 
facts:  even,  73-75,  299;  uneven,  149-150 
fraction  to  denote,  136-138,  258-260 
fractional-part,  79-82 

generalizations  about,  72-73,  79-82,  82-84,  147-149, 

150- 151,  156-158,  195-196,  237-239,  242-243,  244- 
246,  258-259 

meanings  in,  72-73,  79-82,  147-149,  151-153,  258-260 
measurement,  72-73,  79-82,  146-150,  151-155 
of  money  numbers,  86-88,  194 
process,  steps  in,  see  Division  process 
relationships:  to  addition  and  multiplication,  84—86;  be- 
tween dividend,  divisor,  quotient,  90,  156-158;  to  mul- 
tiplication, 90,  114,  230,  231-232,  240-241;  in  rate 
formulas,  156-158;  to  subtraction,  72-73,  146-147,  151— 
153,  192-193 
Division  process 

borrowing  in  the  subtraction  step,  153-155,  192-193 
carrying  in  the  multiplication  step,  153-155,  192-193 
checking,  82-84,  84-86,  86-88,  153-155,  186-188,  194, 
230,  234-235,  240-241 

dividends:  2-place,  82-84;  3-place,  82-86,  147-150, 

151- 155,  186-189;  4-place,  82-84,  86-88,  189-196, 
234-235,  244-246;  5-place,  86-88,  242-246 

divisors:  1-place,  82-88,  189-191;  2-place,  146-150, 
151-155,  189-196,  231-232,  234-235,  237-239,  240- 
241 ; teen  numbers  as,  240-241 ; tens  as,  146-150 
fraction  to  show  remainder  in,  247-248 
help  in,  74-75,  82-88,  149-150 

quotient:  1 place,  82-84,  231-232,  237-239,  240-241; 
2-place,  84-86,  186-189,  234-235;  3-place,  86-88, 
242-246;  4-place,  86-88 

quotient  figures:  apparent,  82-88;  non-apparent,  231- 
232,  234-236,  237-239,  240-241;  estimating,  82-84, 
186-191,  192-193,  216-217,  231-232,  234-235,  237- 
239,  240-241;  placing , 86-88,  189-191,  192-193, 
242-243 

remainder  in,  82-88,  147-149,  186-188,  192-196,  242-243 
steps  outlined,  153-155,  231-232,  234-235 
zeros  in,  82-88,  195-196,  244-246 
Drawings,  scale,  286-287 

See  also  Diagrams  and  Problem-solving 

Enrichment  material,  138,  172-174,  261 
Equipment 
measures,  319 
miscellaneous,  319 
number  box,  319 
quantity  objects,  319 
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Errors,  finding,  68-69,  218-221,  285-286 
Estimating 

in  addition,  50,  209-210 
averages,  93-94 
in  division,  216-217,  244-246 
in  measurement,  102-104,  104-105 
in  multiplication,  69-70,  244-246 
in  problems,  see  Problem-solving 
by  round  numbers,  29-30,  50,  69-70 
in  subtraction,  50,  218-221 

Factor(s),  61-62,  114 

Facts,  see  Addition,  Subtraction,  Multiplication,  Division, 
and  Tables 
Fraction(s) 

adding:  like-,  75-77,  126-127,  128-129,  132-133,  134- 
135,  160-162;  unlike-,  204-209,  212-213,  213-214, 
215-216,  218,  218-221,  250-253 
changing:  answers  to  best  form,  124-125,  134-135;  to  a 
common  denominator,  204-209,  250-253;  the  form  of, 
132-133,  215-216;  improper  fractions,  130-133;  to 
higher  or  lower  terms,  124-125,  126-127,  200-203;  to 
lowest  terms , 124-125,  202-203 
charts,  120-122,  126-127,  128-129,  204-207,  249 

-rnmmnn  Hpnrnninatnr  nf  204—207 

comparing,  120-122,  209-210 
comparisons  made  by,  258-260 
decimal  equivalents  of  common,  268-270,  274-277 
diagrams  of,  see  Diagrams 
division  meaning  of,  136-138,  258-259 
equal  or  equivalent,  124-127,  128-129,  200-203 
estimating,  218-221 
fractional  unit  and,  120-122,  207-209 
generalizations  about,  75-77,  78-79,  120-122,  124-125, 
126-127,  130-132,  134-135,  136-138,  163-164,  200- 
201,  202-203,  204-207,  207-209,  247-248,  252-253, 
258-259 

Golden  Rule  of,  200-201 
improper,  130-135 
like-,  defined,  120-122 

meanings  in,  75-82,  129-130,  130-132,  136-138,  156, 
163-164,  200-203,  204-207,  247-248,  254-255,  258-260 
in  measures,  132-133,  202-203,  209-210 
proper,  defined,  130-132 
ratio  meaning  of,  258-259 
remainder  in  division  expressed  in,  247-248 
subtracting:  like-,  126-127,  128-129,  134-135,  158-159, 
160-162,  163-166;  unlike-,  207-209,  209-210,  212- 
213,  214,  215-216,  254-255;  see  also  subtracting  under 
Mixed  numbers 

tables  of  equivalents,  128-129,  268-270,  274-277 
terms  of,  75-77 

unlike-,  120-122,  204-210,  212-218,  218-221 
See  also  Decimals  and  Mixed  numbers 
Fractional  unit,  see  under  Fraction(s) 

Games 

commercial,  322 
instructions  for  playing,  316 
Generalizations  about 
addition,  31,  34-37,  68-69 
decimals,  278-279 

division,  72-73,  79-82,  82-84,  147-149,  150-151,  156- 
158,  195-196,  237-239,  244-246,  258-259 
fractions,  75-77,  78-79,  120-122,  124-125,  126-127, 
130-132,  134-135,  136-138,  163-164,  200-201,  202- 
203,  204-207,  207-209,  247-248,  252-253,  258-259 


measures,  104-105,  107-108,  281-282,  282-283 
multiplication,  64,  65-67,  68-69,  107-108,  108-110, 
110-112,  114,  115-116,  150-151,  156-158,  168-169 
subtraction  40-41,  44—46,  46-47,  47-48,  68-69 
teaching  of,  9 
time,  182-184 
Graphs 

bar,  289-290,  290-291 
line,  289-293 
meaning  in,  288-291 
pictographs,  288-289,  290-291 

Length  measurement  of,  102-105,  326 
Liquid  measure,  107-108,  326 

Maps,  268-270,  270-273,  286-287 
Meaning(s) 

concept  of  arithmetic  basic  to  this  series,  6 
relationships,  9 
“strands  of,”  10 
See  also  subject  entry 
Measure(s)  and  measurement 

changing  units  of,  107-108,  282-283 
decimals  in,  268-270 
of  distance,  104-105 
estimating,  102-104 
fractions  in,  120-122,  202-203 
generalizations  about,  104-105,  107-108,  281-283 
kinds  of,  102-104 
of  length,  102-105,  326 
of  liquid,  107-108,  326 
meanings  in,  102-105,  281-283 
of  rectangles,  106-107,  107-108,  281-283,  286-287 
reference:  for  length,  102-104,  104-105;  for  weight, 
102-104 

in  scale  drawings,  286-287 
square,  281-283,  326 

tables  of:  counting,  326;  distance,  104-105,  326;  dry,  326; 
length , 326;  liquid,  107-108,  326;  surface,  or  square, 
326;  time,  326;  weight,  326 
of  temperature,  105-106 
of  time,  see  Time 
units  of,  102-104,  281-283,  326 
Mixed  numbers 

adding,  158-159,  160-162,  212-213,  213-214,  215-216, 
218,  218-221,  252-253 
changing  form  of,  130-135,  215-216 
generalizations  about,  see  Fractions 
meanings  in,  130-132 

subtracting,  158-159,  163-164,  164-166,  212-213,  214, 
215-216,  216-217,  218-221 
See  also  Fractions 
Money  numbers 
adding,  34-37,  37-38 
change,  making,  48-49,  192-193,  228-229 
counting,  37-38,  48-49,  192-193 
as  decimals,  273 
dividing,  86-88,  194 
multiplying,  65-67,  110-112 
in  price  list,  38-39 
subtracting,  44-46 
writing,  34-37 

See  also  Business  situations  and  Practice 
Multiplication 
carrying  in,  65-67 

checking,  65-67,  108-110,  110-112,  112-113 
estimating  in,  69-70 
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Multiplication  ( Continued ) 
facts,  61-62,  62-64,  299 

generalizations  about,  64,  65-67,  68-69,  107-108,  108- 
110,  110-112,  114,  115-116,  150-151,  156-158,  168-169 
helps  in,  62-64,  65-67 
meaning  in,  61-62,  64,  108-110,  168-169 
of  money  numbers,  65-67,  110-112 
process  steps  in  development  of,  61-67,  108-116,  168-172 
relationships:  to  addition,  61-62,  64;  to  division , 114, 
231-232,  240-241,  261;  between  the  factors  and  the 
product,  69-70,  110-112,  114,  156-158;  when  using  a 
series  of  multipliers,  261 
zeros  in,  118-119,  170-171 

Number  line  to  show  meaning,  32-33,  42,  62-64,  72-73, 
132-133,  164-166,  213-214,  268-270,  270-273,  278- 
279,  292-293 

n,  the  missing  number,  47-48,  48-49,  114,  158-159, 
207-209,  218,  218-221,  230,  261,  292-293 

Oral  work,  see  Practice  and  Problem-solving 
Outcomes,  summarized  by  chapter: 

Chapter  1,  20 
Chapter  2,  57 
Chapter  3,  99 
Chapter  4,  143 
Chapter  5,  179 
Chapter  6,  225 
Chapter  7,  265 

Partial  product,  110-112 
Period,  184-186 

Perimeter  of  a rectangle,  106-107,  107-108,  286-287 

Pictograph,  288-289,  290-291 

Pictures 

process  meanings  developed  by,  24-27,  28-29,  29-30, 
31,  40-41,  61-62,  69-70,  72-73,  73-74,  75-77,  78-84, 
93-94,  102-106,  130-132,  136-138,  146-147,  147-149, 
150-151,  182-186,  188-189,  215-216,  231-232,  234- 
235,  242-243,  244-246,  281-282 
See  also  Diagrams  and  Problem-solving 
Practice  [The  style  of  type  for  page  numbers  indicates  the 
kind  of  work,  as  follows:  Heavy  (000),  oral;  italic 
{000),  written;  light  (000),  both  oral  and  written.] 
decimals 

adding,  34-37,  38-39,  270-273;  see  also  Money 
numbers 

adding  and  subtracting,  278-279 

common  fractions  and,  268-270,  270-273,  273,  274-277 

meaning  in,  274-277 

subtracting,  270-273;  see  also  Money  numbers 
denominate  numbers,  1 72-1  74,  236-237 
estimating,  50,  69-70,  89-90,  93-94,  129-130 , 172, 
172-174,  188-189,  196-198,  209-210,  218-221, 

231-232 
extra 

use  of,  16 
with  answers: 


Sets 

Page 

Sets 

Page 

1,  2 

54 

12-14 

54 

3-5 

36 

15,  16 

46 

6 

37 

17 

49 

7 

54 

18 

48 

8 

38 

19,  20 

67 

9 

54 

21 

96 

10,  11 

46 

22 

67 

Sets 

Page 

Sets 

Page 

23 

96 

64 

207 

24 

69 

65,  66 

208 

25,  26 

86 

67 

223 

27 

96 

68 

210 

28 

88 

69 

223 

29 

96 

70 

216 

30 

88 

71 

217 

31,  32 

90 

72 

218 

33 

113 

73,  74 

232 

34 

116 

75-77 

235 

35 

119 

78,  79 

238 

36 

124 

80-84 

241 

37 

133 

85 

242 

38,  39 

135 

86-88 

243 

40 

150 

89,  90 

245 

41-44 

155 

91 

262 

45 

159 

92-95 

246 

46 

176 

96,  97 

250 

47 

168 

98-103 

251 

48 

176 

104 

253 

49 

169 

105-109 

255 

50-52 

171 

110 

248 

53,  54 

189 

111 

273 

55 

191 

112 

277 

56-58 

193 

113 

279 

59 

194 

114 

293 

60 

196 

115 

287 

61,  62 

198 

116-119 

296 

63 

203 

fractions 

adding,  75-77,  120-122, 126-127, 132-133, 134-135, 
204-207,  20  7-209 

changing  the  form  of,  124-125,  126-127,  128-129, 
200-201,  202-203 

decimals  and,  268-270,  270-273,  273,  274-275 
meaning  in,  75-77,  122-124 

subtracting,  75-77,  126-127,  134-135,  207-209, 
212-213 

measures,  102-104,  105-106,  107-108,  182-184 
mistakes,  finding,  68-69,  218-221,  285-286 
mixed  numbers 

adding,  158-159,  160-162,  166-168 , 213-214 
adding~and_subtracting7^il^-2T3,  21 5-216,  250-25 1 , 
254-255 

changing  the  form  of,  160-162,  164r-166 
subtracting,  158-159,  163-164,  164 -166,  166-168, 
214,  216-217 
money  numbers: 

adding,  34-37,  37-38,  38-39,  47-48 
dividing,  163-164,  172-174,  194,  244-246 
making  change,  48-49,  192-193 
meaning,  273 

multiplying,  65-67,  68-69,  110-112,  115-116,  118- 
119 

subtracting,  44-46,  46,  47-48,  68-69 
n for  missing  number,  47-48,  48-49,  114,  158-159,  189- 
191,  207-209,  218,  218-221,  230,  261,  292-293 
number  meanings,  24-30,90,  120,  129-130,  156,  160-162, 

184-186,  196-198,  250-251,  274,  285-286 
Roman  numerals,  29-30 

round  numbers,  69-70,  135-136,  196-198,  210-211 
whole  numbers 

adding  34-37,  37-38,  38-39,  46,  47-48 
adding,  multiplying,  subtracting,  68-69,  69-70,  70- 
71,  90 
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Practice,  whole  numbers  ( Continued ) 

adding,  multiplying,  subtracting,  dividing,  120,  135- 
136,  156,  172,  172-174,  196-198,  210-211,  261, 
274 , 282-283,  285-286 

adding,  subtracting,  46,  47-48,  128-129,  189-191 
dividing,  72-73,  73-74,82-84,  84-86,  86-88, 147-149, 
149-150,  153-155,  163-164,  186-188,  188-189, 
189-191,  192-193,  194,  212-213,  230,  231-232, 
234-235,  237-239,  240-241,  242-243,  244- 

246,  252-253,  284-285 
dividing,  multiplying,  1 1 6-1 17,  1 84-1 86 
multiplying,  62-64,  65-67,  69-70,  108-110,  110-112, 
115-116,  118-119,  138,  151-153,  168-169,  170- 
171 

multiplying,  subtracting,  68-69 
reading,  writing,  184-186 

rounding,  50,  69-70,  89-90,  93-94,  129-130,  172,  1 72- 
174,  196-198 
subtracting,  43-44,  44-46 

Problem-solving  [The  style  of  type  for  page  numbers  indi- 
cates the  kind  of  work,  as  follows:  Heavy  (000), 
oral;  italic  (000),  written;  light  (000),  both  oral  and 
written.] 

accuracy  in,  82-84,  218-221,  244-246 
acting  out  the  situation,  37-38,  38-39,  48-49,  79-82, 
91-92,  102-104,  122-124 

average,  finding  and  using  the,  93-94,  139,  166-168, 
170-171,  189-191,  218-221,  244-246,  257-258,  280 
computation  helps,  see  helps  under  topic  entries,  and 
Practice,  review 

data:  extra,  221;  missing , 70-71,  118-119,  221,  240-241 ; 

from  other  problems,  1 70-1 71,  196 
diagrams,  using,  46-47,  49,  107- 108,  129-130,  256-257, 
258-259,  286-287,  288-291;  see  also  pictures  under 
Problem-solving 

differentiating  processes:  addition,  multiplication,  64; 
addition,  subtraction,  49,  129-130,  136-138,  166-168, 
204,  212-213,  218-221,  280;  addition,  division,  multi- 
plication, subtraction,  139;  addition,  multiplication, 
subtraction,  68-69,  70-71;  division,  multiplication, 
89-90,  118-119,  150-151,  236,  244-246;  division,  sub- 
traction, 146-147 

estimating  in,  50,  69-70,  89-90,  93-94,  162,  210-211, 

244-246 

fractions  and  mixed  numbers,  122-124, 126-127,  129-130, 
136-138,  160-162,  164-166,  166-168,  204,  218-221, 
249,  257-258 
graphs,  using,  288-291 

making  problems,  139,  186-188;  see  also  question, 
formulating  the,  under  Problem-solving 
maps,  268-270,  286-287 
meanings,  see  meaning  under  Processes 
measures  in,  107-108,  116-117,  122-124,  156-158,  166- 

168,  182-184 , 218-221,  282-283,  284-285,  294 
method,  outlining  the,  34-37,  91-92 

numbers:  extra,  221;  missing,  70-71,  118-119,  172-174, 
221,  236,  239;  rounding,  50;  see  also  estimating,  above 
pictures,  using  data  from,  29-30,  38-39,  50,  69-70,  78-79, 
91-92,  93-94,  105-106,  107-108,  116-117,  118-119, 
122-124,  129-130,  146-147,  158-159,  166-168,  168- 

169,  182-184,  196,  204-207,  268-270,  270-273,  280, 
281-282,  282-283,  284-285,  294;  see  also  diagrams 
under  Problem-solving 

question:  formulating  the,  38-39,  46,  68-69,  116-117; 

hidden,  91-92,  218-221,  257-258 
relationships  using,  90,  110-112,  156-158,  209-210, 
231-232,  256-257 


table  of  data,  making  and  using,  24-27,  38-39,  50,  51, 
93-94,  102-104,  182-184,  196,  218-221,  228-229, 
229-230,  239,  268-270,  270-273,  286-287,  288-290 

Ratio,  258-259,  288-289 
Readiness 

addition,  31-34 
decimals,  268-270,  273 
division,  79-84,  136-138,  151-153,  230 
estimating,  50 

fractions,  75-77,  120-122,  122-124,  130-132,  136-138, 
156,  198-199,  200-201,  250-251 
graphs,  288-289,  290-291 

measures,  102-104,  105-106,  146-147,  182-184,  282-283 

multiplication,  61-64,  110-112 

numbers,  reading  and  writing,  24-27,  184-186 

problem-solving,  91-92 

subtraction,  40-46 

tables,  use  of,  288-289 

Rectangle,  106-107,  107-108,  281-282,  286-287 
Relationships 

amount  = rate  X time,  156-158 
distance  = rate  X time,  156-158,  229-230 
in  division,  156-158 

multiplicand-multiplier-product,  114,  156-158 
in  multiplication,  156-158 
in  processes,  90 
teaching,  9 

See  also  Comparison,  Ratio,  and  relationships  under  topic 
entries 
Remainder 

in  division,  82-88,  147-149,  186-188,  192-196,  242-243 
in  subtraction,  40 

Remedial  work,  32-33,  34-37,  42,  44-46,  62-64,  65-67, 
82-84,  95-97,  230;  see  also  help  under  topic  entries 
Review,  see  Practice,  Readiness,  and  Tests 
Roman  numerals,  29-30 

Round  numbers,  28-29,  38-39,  50,  69-70,  129-130,  147-149 
See  also  estimating  under  Practice  and  under  Problem- 
solving 

Ruler  as  help  in  number  concepts,  132-133,  164-166, 
213-214,  270-273,  278-279 

Scale  drawings,  286-287 

Square,  106-107 

Square  measure,  281-283,  326 

Study  cards,  making,  32-33,  42,  62-64,  74-75 

Subtraction 

comparison  by,  40-41,  46-47 

generalizations  about,  40-41,  44-46,  46-47,  47-48,  68-69 
process  with  whole  numbers:  borrowing,  43-46;  checking, 
44-46;  estimating  in,  50;  facts,  42,  298;  families,  43- 
44;  helps  in,  42,  44-46;  meanings  in,  40-41,  44-46; 
review  of,  40-47 ; whole  stories  in  addition  and,  42 
relationship  to:  addition,  40-41,  42,  44-46,  47-48,  48-49; 

division,  146-147 
remainder  in,  40 

See  also  subtracting  under  Decimals,  Fractions,  Mixed 
numbers,  and  Money  numbers 

Table(s) 

of  facts,  298-299 

of  data,  making  and  using,  51,  228-229 
of  measures,  104—105,  326 
for  scale  drawing,  286-287 
using,  288-289 
Table  number,  149-150 
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Temperature,  105-106,  290-291 
Test  record  card,  54 
Tests,  classified  by  tide 
Alternate,  301-303 

Computation,  52-54,  95-97,  140-141,  174-176,  222-223, 
262-263,  294-297 

Diagnostic,  52-54,  95-97,  140-141,  174-176,  222-223, 
262-263,  294-297 

Information  and  Meaning,  52-54,  95-97,  140-141,  174- 
176,  222-223,  262-263,  294-297 
Inventory,  32-33,  33-34,  34-37,  42,  43-44,  44-46,  62-64, 
65-67,  74-75,  82-84 

Problem-solving,  52-54,  95-97,  140-141,  174-176,  222- 
223,  262-263,  294-297 
Term,  304-308 

Tests,  per-cent  tables  by  chapter 
Chapter  1,  55 
Chapter  2,  97 
Chapter  3,  140 
Chapter  4,  176 
Chapter  5,  223 
Chapter  6,  262 
Chapter  7,  297 


Time 

by  the  calendar,  182-184,  292-293 
by  the  clock,  156-158,  182-184,  229-230 
generalizations  about,  182-184 
on  a number  line,  292-293 

Unit(s) 

fractional,  75-77 ; see  also  Fractions 
of  measure,  kinds  of,  102-104 
measurement,  75-77,  102-106 

Weight,  102-104,  107-108,  218-221,  326 

Zero(s) 

in  addition,  32-33 

in  division,  86-88,  195-196,  244-246 
in  graphs,  289-291 
in  large  numbers,  184-186 
in  money  numbers,  34—37 

in  multiplication,  62-67,  108-112,  118-119,  168-169 
as  place-holder,  24-27,  86-88 
in  subtraction,  42,  44-46 
on  the  thermometer  scale,  105-106 
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Placement  of  Topics  in  Arithmetic  We  Need 


(See  inside  front  cover  for  Grades  3 and  4 


Grade  5 

Grade  6 

Number 

System 

Meaning,  reading,  writing  numbers  through  millions 

Rounding  whole  numbers  to  tens,  hundreds,  thousands 
Extending  meaning  of  number  system  to  right  of  one's  place 
Meaning,  reading,  writing  tenths  and  hundredths 

Counting  by  tenths;  by  hundredths 

Roman  numerals  through  M 

Meaning,  reading,  writing  numbers  through  billions 

Extending  meaning  of  decimals  through  millionths 

Counting  by  tenths;  by  hundredths;  by  thousandths 

Rounding  large  whole  numbers 

Rounding  mixed  numbers  and  decimals 

Roman  numerals  through  thousands 

Addition 
of  Whole 
Numbers 

Reteaching  meaning  of  addition 

Maintenance  through  oral  and  written  practice 

Addition  of  5-place  numbers 

Reteaching  meaning  of  addition 

Maintenance;  more  addends  in  column  addition 

Oral  and  written  practice 

Subtraction 
of  Whole 
Numbers 

Reteaching  meanings  of  subtraction;  oral  and  written  practice 
Subtraction  of  5-place  numbers 

Reteaching  meanings  of  subtraction 

Maintenance  through  oral  and  written  practice 

Multiplication 
of  Whole 
Numbers 

Reteaching  meaning  of  multiplication;  maintenance 

M.  of  3-place  and  4-place  by  2-place  number 

M.  of  3-place  by  3-place  number 

Multiplicand-multiplier-product  relationship 

Reteaching  meaning  of  multiplication;  maintenance 

Larger  products 

Division 
of  Whole 
Numbers 

Reteaching  meanings  of  division;  maintenance 

D.  of  5-place  by  1-place  number,  4-  or  5-place  quotient 

D.  by  2-place  divisor,  1-,  2-,  3-place  quotient 

Steps  in  division 

Use  of  term  "partial  dividend";  relation  between  M.  and  D. 

Reteaching  meanings  of  division;  maintenance 

D.  by  3-place  divisor  getting  3-place  quotient 

Short  division 

Fractions 
and  Mixed 
Numbers 

Reteaching  meanings  of  fractions;  maintenance 

Fractional  unit;  proper,  improper  fractions;  mixed  numbers 
Equivalents:  halves,  fourths,  eighths,  sixteenths;  halves, 
thirds,  sixths,  twelfths;  halves,  fifths,  tenths 

A.  and  S.  of  like-  and  unlike-fractions;  estimating  answers 
Remainder  in  D.  shown  in  fraction;  3 meanings  of  a fraction 

Reteaching  meanings  of  fractions;  maintenance 

M.  with  fractions  and  mixed  numbers;  cancellation 

Relation  of  product  to  multiplier  and  multiplicand 

D.  with  fractions  and  mixed  numbers 

Relation  of  dividend  to  divisor:  how  many  times;  what  part  of 
Three  relationships  in  M.  and  D.  with  fractions 

Decimals 

and 

Per  Cents 

Meaning,  reading,  writing  tenths  and  hundredths 

Equivalent  common  and  decimal  fractions 

A.  and  S.  of  tenths;  of  hundredths 

Decimals  on  a number  line 

Reteaching  meaning  of  decimals;  maintenance 

Meaning,  reading,  writing  smaller  decimals;  rounding 

A.  and  S.  of  thousandths  and  ten-thousandths 

M.  of  decimals 

D.  with  decimals;  short  division  with  decimals 

Three  relationships  in  M.  and  D.  with  decimals 

Graphs 
and  Scale 
Drawing 

Meaning  of  scale  drawing;  use  to  find  perimeter  and  area 
Meaning  of  graph:  pictograph;  bar  graph;  line  graph 

Reading  graphs;  scale;  terms 

Reteaching  meaning  of  scale  drawing;  of  graph 

Reading  and  making  picture,  bar,  line  graphs 

Use  of  scale  on  maps 

Geometry 

Maintenance  and  use  of  simple  geometric  forms 

Finding  perimeter  and  area  of  rectangle;  of  square 

Maintenance  and  use  of  simple  geometric  forms 

Maintenance  of  finding  perimeter  and  area 

Use  of 
Literal 
Numbers 

Maintenance  and  use  of  letter  n to  stand  for  missing  term  in 
processes  with  whole  numbers 

Use  of  n to  stand  for  missing  sum  or  minuend  with  fractions 

Maintenance  and  use  of  letter  n to  stand  for  missing  term 

Use  of  n to  stand  for  missing  divisor  or  quotient  with  fractions 
or  decimals 

n 

Measures 

Reteaching  kinds  of  measures  and  tables;  maintenance 
Extending  reference  measures:  30  inches;  7 feet;  30  feet 
Extending  measures  of  time  to  century 

Perimeter  and  area  of  rectangle;  of  square 

Reteaching  kinds  of  measures  and  tables;  maintenance 

Extending  reference  measures:  51b.;  10  lb.;  100  lb. 

Exact  and  measuring  numbers;  cooking  measures 

A.,  S.,  M.,  D.  with  denominate  numbers 

Problem- 

Solving 

Maintenance  of  techniques  already  taught 

Using  fractions  and  decimals  in  problems;  using  a table 

Using  well-known  relationships 

Telling  which  answer  must  be  wrong 

Maintenance  of  techniques  already  taught 

Checking  decimal  problems  by  common  fractions 

Three  relationships  in  M.  and  D.  for  problems  with  fractions; 
with  decimals 
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